














VERY sixth man employed in the J & L Seamless 

Tube Department is your man, as truly as though 
he were on your payroll. Five out of every six make 
J &L Seamless Pipe; the sixth man—your man— 
inspects it. 

You'll find this sixth man making chemical tests 
of raw materials; analyzing the steel for chemical 
and physical properties; checking the bloom pick- 
ling; examining the seamless pipe; verifying the wall 
thickness; checking pitch and taper of threads; in- 
specting couplings; rechecking all previous inspec- 





tions; testing hydro- 
statically, and finally 
going all over the 
finished job. 

Every sixth man, your man, is always looking for 
trouble and flaws, so that you won’t have to. He 
makes sure that rejections are made at the mill, and 
not in the field. He’s one of the big reasons why 
oil men regard the “J & L’”” mark on pipe as a com- 
plete guarantee of uniform quality, dependable serv- 
ice and long-time satisfaction. 


JONES & LAUGHLIN STEEL CORPORATION 


AMERICAN IRON AND STEEL WORKS 
JONES & LAUGHLIN BUILDING, PITTSBURGH, PENNSYLVANIA 





Manufacturers of Seamless and Welded Casing, Tubing, Drill Pipe and Line Pipe, and 
Welded Steam, Gas and Water Pipe in both Black and Galvanized 


Also makers of Bars, Shapes and Plates, Reinforcing Bars, Cold Finished Steel, Junior Beams, Steel 
Piling, Fabricated Structural Work, Steel Barges, Wire Products and Tin Mill Products 
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Rust Resisting Copper Steel Sheets 


=FOR 


Tanks, Barrels, Drums, 
AND FOR ROOFING AND SIDING 


This copper steel alloy is used by prominent tank, barrel and drum manv- 
facturers. APOLLO-KerysTone Galvanized Sheets are also specially adapted 
for shops, sheds, boiler and belt houses, and oil country construction. 
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We also manufacture 





STAINLESS A MERICAN products are carefully manufactured in every detail — both 
and Heat Resisting mechanically and metallurgically. Chis Company produces high grade 
STEEL SHEETS sheets for all known purposes. Supplied in Black and Galvanized Sheets, 
AND LIGHT PLATES Special Sheets, Tin and Terne socom etc. Sold by leading metal merchants. 
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FTER running for many moons in the red ink, the 

petroleum industry at present is believed to be operating 

on a profitable basis. The majority of companies indicate 

that their current industrial position shows them to be realiz- 

ing an operating profit, and unless some unforeseen circum- 

stances are experienced, the remainder of this year may ob- 
serve the present trend for the industry. 

Statistically, the position of the industry is far better than 
that of any vast business comparable to oil. The market for 
petroleum and its products has retained a rate of consumption 
which might well cause other industries to look with envy on 
our field. While present studies of the consumption of pe- 
troleum and its products for the remainder of the year in- 
fluence the belief that a decrease of 10 or 15 per cent will 
be experienced, there is many an industry in the land today 
which has for its market a consumption rate 50 or 60 per 
cent less than last year. 

During the first part of June, 1932, the wholesale gasoline 
market touched five cents and better, a price which had not 
been yielded to the refiner for 15 or 16 months. This lends 
another note of encouragement to the situation. 

The Oklahoma oil curtailment act was sustained as valid 
by the United States Supreme Court last month in a case 
brought by the Chaplin Refining Company of Enid, Okla. 

The opinion delivered stated that the regulations and pool 





The court also refused to rule on the validity of section 
eight, saying this was not properly before it. 

Justice Butler said that the commission, which issued the 
order for the curtailment of production, permitted full mar- 
ketable production of each pool and had not attempted to 
fix prices. 

The decision will not prevent oil producers from applying 
to the courts for injunctions for relief, should orders of the 
commission be unwarranted by conditions in the future. 

The decision further states that the production of oil was 
a mining operation and was not in itself interstate commerce, 
therefore the curtailment orders did not constitute a burden 
on interstate commerce. 

That the forces of oil all over the world are showing some 
inclination to get together and adjust their differences is in- 
dicated by the recent conference in New York, where repre- 
sentatives of British, American, and Russian oil groups met 
in an effort to regulate the world production of petroleum, 
and to restrict the markets for petroleum products. While the 
meeting adjourned with no definite agreement, it is believed 
that much progress was made which may ultimately result in 
many benefits to the industry. 

During the past month, the number of completed wells in 
the East Texas field passed the 6,000 mark. East Texas cer- 
tainly has established many novel records. 
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. rationing orders of the Oklahoma corporation commission, The new Conroe field northeast of Houston is looking up 
issued under the curtailment act, were valid. in importance, and the most interesting development regard- 
. The court, however, set aside as invalid, section nine of the ing it is the fact that some evidences of structure have been 
act, which would enable the state to proceed against violators found. For a while it was feared that it might result in an- 
of the conservation laws to have their oil properties placed other East Texas, and the structural features have done much 
in the hands of receivers. to allay this fear. 
. . . . . . 
Production and Refining Figures Furnished by the American Petroleum Institute 
Crude Runs to Stills, Gasoline and Gas and Fuel Oil Stocks, oor eee sroteetion 
| Week Ending June 4, 1932 Sa, May 28, Sant 
. a (Figures in Barrels of 42 gallons each) a 1932 1932 1931 
; Per Cent | Oklahoma 408,000 399,150 552,400 
Per Cent Daily Avg. Operated . Gasand | Kansas 95,950 86,900 107,000 
DISTRICT Potential _Crude of Total Gasoline Fuel Oil Panhandle Texas 54,450 51,550 59,900 
1 Capacity Runsto Capacity Stocks Stocks North Texas 50,000 51,550 55,7504 
Reporting Stills —_ Reporting West Central Texas 24,050 25,450 25,850 
e ee mama aaa Pe aS a ac eet) nee See 184,800 183,900 209,000 
East Coast 100.0 474,600 74.9 6,634,000 6,492,000 East Central Texas 56.800 56,900 56,750 
Appalachian 91.8 94,900 69.1 1,755,000 1,032,000 East Texas 349,950 334,300 351,500 
’ Ind., Ill., Ky. 98.9 228,100 66.8 6,358,000 4,050,000 Southwest Texas 54.950 54,600 58,800 
Okla, Kans., Mo. 89.6 222,300 51.1 3,878,000 3,221,000 | North Louisiana 29.100 29250 37.750 
y Texas 91.3 558,400 73.0 7,797,000 9,843,000 | Arkansas 34050 34300 45°700 
- Louisiana-Arkansas 98.9 156,700 68.0 1,825,000 4,679,000 Coastal Texas 114.300 113.650 149.750 
Rocky Mountain 89.4 28,300 19.7 2,001,000 639,000 Coastal Louisiana 34,700 33.900 28,950 
California 96.7 437,700 49.5 13,997,000 97,102,000 | Eastern (not including Mich.) 108,500 108,250 101,500 
Total Wk. June 4 95.1 2,261,000 61.7 44,247,000 *127,058,000 Michigan 19,100 19,200 8,150 
Total Wk. May 28 95.1 2,319,300 63.3 44,337,000 126,660,000 Wyoming 37.900 38.200 42,050 
Total June 6, 1931 94.7 2,418,400 66.3 $43,541,000 130,508,000 | Montana 7°550 8'650 8100 
The Texas and Louisiana Gulf Coast figures shown below Colorado ra 3,150 3,300 4,050 
are included above in the totals of their respective districts New Mexico 35,950 36,700 42,900 
ee ee ee ere California 478,000 489,700 529,100 
Texas Gulf Coast 99.8 446,400 84.0 6,229,000 6,885,000 - 
La. Gulf Coast 100.0 101,100 68.5 1,625,000 3,954,000 | Total 2,181,250 2,169,400 2,474,950 
._ NOTE: Stocks at refineries, except in California district, which includes stocks of finished gasoline and engine distillate at refineries, water ter- 
minals and sales distributing stations and amounts in transit thereto. 2 ; ~ 
{This figure is not entirely comparable with current stocks due to revisions made since original publication of this figure, for which revisions th: 
at basic information is not available by weeks. If it were possible to have made the revision, the new figure would reflect somewhat lower stocks, 
NY *Not comparable with previous week's figure due to transfer in Oklahoma-Kansas district of 108,000 barrels fron 1 fuel oil storage to charg- 
7 ing stock for cracking plants 
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Stored Indian Oil Subject to Ad Valorem Taxes 


Oil produced from Indian lands in one county and stored 
in another is subject to ad valorem taxes, according to an 
opinion handed down by Justice Andrews in the state supreme 
court. The opinions reversed decisions of district judges in 
Tulsa and Payne counties. 





Seaboard Revives Cash Dividend 

The Seaboard Oil Company, originally known as the Mexi- 
can Seaboard Oil Company, which paid its last dividend in 
November, 1924, ordered a quarterly payment of 10 cents 
on its stock, payable June 15th, to stock of record June 6th. 
A few weeks previously, the Ohio Oil Company authorized 
a payment of 20 cents after being out of the dividend column 
for more than a year. 





Consolidated Making a Profit 


According to Harry F. Sinclair, chairman of the executive 
committee, the Consolidated Oil Corporation is now operating 
at a profit. The company represents the consolidated unit, 
growing out of the merger of the Sinclair Oil Corporation, 
Prairie Oil and Gas Company and Prairie Pipe Line Company. 





Renewed Activity in Northeastern Colorado 


The northeastern district of Colorado is commanding new 
interest and consideration from oil men with half a dozen 


new tests under way. The Greasewood area is showing the 
most operations with two new tests assured, these being north 


and east of the producing area. 
A number of scattered rigs complete the activity. 





Gasoline Tax Brings Orders to Refiners 


Brokers and marketers were flooding refiners with orders 
recently, prompted by the enactment of the one-cent a gal- 
lon Federal gasoline tax. They were hoping to obtain delivery 
and storage capacity before the levy becomes effective 
June 21. 

As a result of the temporarily increased buying, wholesale 


prices were high, with netural gasoline also showing strength. 





Intelligent Control of Production 
Is Essential_—Farish 


Low cost production, with corresponding low prices of 
products and a stabilized producing enterprise, such as re- 
sults from intelligent control of production, is essential to 
the welfare of the oil industry and as well to the American 
people, W. S. Farish of Houston, president of the Humble 
Oil and Refining Company, told business men of the nation 
assembled in the twentieth annual meeting of the United 
States Chamber of Commerce in California recently. That 
form of control has shown its benefits in other oil producing 
nations because oil fields are generally held in large ownerships 
and producers are free to enter agreements to control produc- 
tion, he said. 

In answer to condemnation of “control of production” and 
the often cited failures in attempts to control production of 
such materials as coffee, copper and rubber, Mr. Farish as- 


10 


serted his confidence that control of production of oil ; 
mee i 

not only justifiable and necessary but that failure to exerc; 
ise 


control amounts to an economic and social crime. New cro 
ps 
n and Proved 
copper reserves are adequate to meet the needs of the next 75 
75 


of coffee and rubber are continuously being grow 


or 100 years, whereas crude oil is an “essential, irreplaceabl, 


commodity, the known reserves of which are limited and 
modest in proportion to current needs.” 





Conroe Field Becomes Latest Outstanding Strike 


The completion of the fourth well in the new Conroe field, 
40 miles northeast of Houston, Texas, has given the area ql| 
the earmarks of an important oil field. The oil produced jn 
the field tests 40 degrees A. P. I., and is produced from ; 
depth averaging 5,100 feet. 





East Texas Proration Hearing 


Scheduled for June 21 


The Railroad Commission has fixed June 21 as the next 
hearing on proration rules for East Texas. The present order 
expires June 30 and to prevent a hiatus in control a ney 
order will be adopted in advance of July Ist to become ef. 
fective on that date. 

Because of the constantly lowering well allowable under 
the expiring order which set 325,000 barrels as the allowable 
for the field, it is probable that a determined effort will be 
made to raise the maximum to a figure above the pres- 
ent one. There are now more than 6,000 wells in the field and 
the per well allowable to keep the field’s output to 325,000 
barrels daily will have to be lowered to 50 barrels per well, 





Crude Oil Is Taxed 100 Per Cent 


The average gasoline tax now imposed by the various states 
of the Union exceeds 4 cents per gallon. The average price of 
gasoline received by the refiner has been approximately 4 cents 
per gallon. Therefore, the tax was 100 per cent of the whole. 
sale price prior to the passing of the new Federal bill, which 
adds another 1 cent tax to the gasoline tax of the states. 

The average price of crude oil at the well during 1931 was 
67 cents per barrel. The gasoline tax in 1931 was $549,150,- 
000, which is equal to 64'/ cents per barrel on the entire 
crude oil production of the United States, or 97 per cent of 
the gross value of the crude oil. 

At the present time the average crude oil price is some- 
where around 86 cents for the Mid-Continent area, or equiv 
lent to 2 cents per gallon at the well. While federal tax, plus 
the state tax on gasoline, will average around 5 cents per 
gallon. Thus it will be seen that in the Mid-Continent the 
raw product is taxed approximately 200 per cent, or figuring 
on, the basis of the manufactured product it is slightly 


exces of 100 per cent. 





Hobbs Pool Extended by Large Well 


The Hobbs pool, Southeastern New Mexico, was extended 
approximately half a mile north by Amerada Petroleum Cor- 
poration’s Hardin No. 1, which came in for an estimated 
initial flow of 10,000 barrels daily. 
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Headed for a Balance Between Potential 
Supply and Demand.—Beaty 


Amos L. Beaty, president of the American Petroleum In- 


stitutes, in an article written for the Quarterly, publication 


of the Institute, states: 
“There has been a corresponding decline in drilling oper- 


ations, and they are still at a low. Very little wildcatting is 
being done. Proven areas are being drilled for the purpose of 
increasing participation in allowables. Probably two-thirds 
of this drilling is in the East Texas area, where allowed pro- 
duction is based upon the number of wells. Wildcatters can- 
not finance their operations as they could a few years ago. 
Money lenders and get-rich-quick investors are hard to find. 
Low prices for crude, coupled with the fact that if new pools 
are brought in they will be under proration rather than on 
the old gusher basis, have worked a vital change in this kind 
of enterprise. Even the major companies have given up their 
wild scramble for acreage. In the aggregate they have sur- 
rendered many million acres of prospective oil land held under 
lease rather than pay rentals. Thousands of stripper wells, 
which a few years ago were considered the backbone of the 
industry, have been abandoned and put out of the picture. 
So that, as a long-pull proposition, we are definitely headed 
for a balance between potential supply and demand.” 





Writ in Oil Proration Fight Denied 


The troublesome question of how Oklahoma’s proration of 
oil production is to be enforced was returned to the State 
Corporation Commission June 9th, the State Supreme Court 
denying the H. F. Wilcox Oil and Gas Company an alterna- 
tive writ of prohibition to halt enforcement of the oil curb 
against the concern. 





To Collect Alleged Gross Production Taxes 


Governor Murray of Oklahoma has issued an executive 
order naming A. S. Wells of Wewoka as special attorney to 
bring suits in state and federal courts to collect alleged de- 
linquent gross production taxes on the three per cent produc- 
tion that oil producers are allowed to deduct for waste in 
computing their taxes. 

Every state auditor since the gross production tax law was 
enacted and members of the Murray-appointed tax commis- 
sion have been making the gross production tax on the basis 
of 97 per cent of the crude and not 100 per cent. 





Gasoline Tax Application Hearing 


A hearing was held before the Collector of Internal Reve- 
nue, at Washington, D. C., on June 9th, for the purpose of 
interpreting the application of the new federal excise tax 
imposing one cent a gallon on gasoline, as well as to effect 
regulations by the Commission for its application and col- 
lection. 

Knowing that products from natural gasoline plants move 
in channels peculiar to the natural gasoline industry, Ray E. 
Miller, secretary of the Natural Gasoline Association of 
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America, requested Fayette B. Dow to represent the Associa- 
tion at the hearing. 





Bill Requires Liquid Fuel Shippers 
to Report Cargoes 


Under a bill introduced in the United States Senate by 
Senator David A. Reed, of Pennsylvania, consignors of liquid 
fuels would be required to make monthly reports to the U. 
S. Bureau of Mines on all shipments of liquid fuels across 
state lines. The measure, which was referred to the Committee 
on Interstate Commerce, apparently is designed to combat 
the bootlegging of gasoline and other motor fuels across state 
lines for the purposes of state tax evasion. The Bureau of 
Mines would be required to assemble the statistical informa- 
tion and make the record available to the taxing authorities 


of the states. 





Law for Ratable Taking of Gas 
Held Unconstitutional 


That the last Texas Legislature exceeded its power in 
adopting a common purchaser act applying to all gas pipe 
lines was the decision of a three-judge Federal Court sitting 
in Austin. The act would have compelled gas pipe line com- 
panies to buy gas ratably so that all land owners could sell 
their products instead of having it drained from beneath their 
land through the leases having connections. 

The opin‘on holds that the plaintiffs are private carriers of 
gas, engaged solely in the business of producing gas from 
their own leases and transporting it through their own pipe 


lines to consumers in other states. 





East Texas Allowable Reduced 

A new per well allowable went into effect in East Texas on 
June 1st. The new figure is 54 barrels per well, a reduction of 
five barrels from the previous allowable outlet. 

According to Jack Pew, chairman of the East Texas pipe 
line committee, the saturation point as far as pipe line com- 
panies taking on new connections is concerned is very near. 
On the first of June there were between 70 and 75 wells in 
the area without pipe line connections, but the new allowable, 
effective on that date, was expected to provide room for these 
wells to flow their output. 





Sinclair Bids for Richfield Oil Company 


Through the Consolidated Oil Corporation, holding con- 
cern for the recently merged Sinclair-Prairie companies, 
Harry F. Sinclair has presented a tentative proposal for the 
acquisition of the Richfield Oil Company of California. The 
Richfield properties and holdings have been carefully sur- 
veyed by Sinclair interests and his tentative proposal to the 
three committee groups directly interested in the disposal of 
Richfield was not a surprise. 

It is understood that Sinclair’s proposal is the third one to 
be received from various concerns for the property of the 
Richfield Company, which for a number of years has been a 


large factor in the California markets. 
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| prices paid for oil in adjacent fields 


E discovery of several new pools and the commencement of - 


‘ increased number of tests in South and Southwest Texas promis 

this region a considerable sized drilling campaign for the summer 

t months. Stanolind Oil and Gas Company opened a new gas field fins 

miles northwest of the town of Agua Dulce, Nueces County, last 

2 month, while Bob Rose was opening a new oil producing area two mel 
al ie ee _| one-half miles northwest of the Salt Flat pool in Caldwell County, 

m esd There were several indications recorded along the north side of 

| Tr the East Texas field that apparently forecast the defining of the pool 

° 92¢ in this direction. Salt water encroachment along the northwest edge 

| eN has become more pronounced, a noticeable increase in the number of 

Ww ~ a wells making water has occurred and at the same time bottom hok 

YO M | NG 4 pressures are declining. A well on the northeast edge has apparently 

Ny o-9Sper failed to find commercial production. 


In West Texas, production in the Fuhrman pool of Andrews County 
| a ae was extended one mile by a 500-barrel well belonging to the Fuhrman 
; —s Petroleum Company. Another development of interest in Texas was 
Rika: 2 the start of a deepening program in the Texas Panhandle, principally jn 


Gray County, due largely to the recent crude price increase. 
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an area, a well of Standard Oil Company, made 1,250 barrels of \) California 
hise 53 gravity oil and 40,000,000 cubic feet of gas and has not ‘ Fields 
ner been completely drilled into the producing horizon. A decided 
Dur pick-up in drilling permits was also registered by the state, 
ast including the starting of several wildcats. 
ind The most interesting area in Kansas is the Ellsworth Arch 

district, a region spreading over 70 miles in length, in which 
of are many one-well pools. Several promising showings during 
00] the past month indicated that additional new areas may be 
1ge found productive. It is likely, however, that any intensive 
of drilling campaign will await better drilling prices. 
ole | Activity in Oklahoma continues to slowly increase, but 


tly there is little concentrated activity outside of Oklahoma City 
and the area south of the Greater Seminole district. A new 



























ity | field, known as West Konawa, was opened by the Gypsy Oil 
an | Company, et al, five miles south of the town of Konawa. The 
ras well was making 55 barrels an hour when shut in. 
in In the Eastern fields the principal developments have been 
increased activity in southeast Washington County, Ohio. 
in The spurt in operations has been stimulated by new comple- 
m- tions. There are also prospects of considerable wildcatting in 
his several areas of Michigan. The largest producer since curtail- 
if- ment went into effect in West Virginia was finished in May 
th with an initial flow of 135 
barrels daily. The well is in 
st the Sherman area of Cal- 
ras houn county. 
on The Jackson, Mississippi, 
at gas field was extended in 
rst two directions last month. 
his A new commercial well 
carried the producing limits 
one-quarter of amile south- 
east while another test was 
finished a half mile ahead 
of production to the north- * Saginaw o 
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U. S. Daily Average Production Daily Average Crude Run to Stils | 
for the Past Eight Months for the Past Eight Months 
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U.S. Crude Oil Stocks Gasoline Stocks in U. S. Refineries 
for the Past Six Months for the Past Six Months 
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Summarized Operations in Active Fields for May, 1932 
FIELDs Completions Produ Locations Rigs Drilling Depth of Gravity Type of 
Wells Production of Oil Tool Used 
TEXAS 
East Texas.... 550 545 700 188 568 3600 40 Rotary 
Van... 8 7 12 3 13 2600 36 Rotary 
Panhandle... 10 ) 13 11 45 2900 4C Rotary 
OKLAHOMA 
¥ Oklahoma City.. 15 15 19 5 74 6500 39 Rotary 
oe Me Pherson 6 5 17 1O 36 2900-3400 38 Rot.-Cab. 
Ellsworth Arch.... 5 5 1¢ 5 21 3300 37 Cable 
Sedgwich. Zz 0 7 4 12 2900-3500 39 Rot.-Cab, 
CALIFORNIA 
Kettleman Hills 2 2 2 l 14 8300 60 Rotary 
I ong Beach... l 0 4 3 21 7000 26 Rotary 
Ventura... 2 2 3 l 10 7800 36 Rotarv 
Field Activities by States for May, 1932 
STATE Combletions Producers ocations Rigs Drilling Wells Production, 1931 
(in Barrels) 
Arkansas... 4 e) 1 ~ 28 15,425,000 
California. . 21 20 6 31 182 188,575,000 
Colorado... l ) 2 10 65 1,510,000 
Illinois....... 3 0 2 19 4,850,000 
Indiana...... 10 4 5 58 830,000 
Kansas..... 25 19 61 37 105 37,950,000 
Kentucky.... 46 33 9 65 6,490,000 
Louisiana. ... 24 13 54 27 89 22,325,000 
Michigan... 14 11 6 82 3,730,000 
Mississippi. . . . 2 1 5 14 Gas Prod 
Montana..... 2 l 2 13 49 2,855,000 
New Mexico. . 4 3 7 40 15,250,000 
New York... 11 11 2 21 3,400,000 
ee 45 34 31 105 5,315,000 
Oklahoma..... 74 53 »2 89 213 177,750,000 
Pennsylvania... 47 40 22 81 11,225,000 
Tennessee... . l 0 0 16 8,000 
a 809 691 1,042 503 955 330,720,000 
West Virginia... . 17 2 ; 19 39 4,480,000 
Wyoming..... 2 2 11 61 14,725,000 a 
Tora. 1,163 948 1,314 837 2,287 
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. are unequaled in points of 


strength, wearing ability, resist- 


ance to crushing, and long-run 
economy. 

The exceptional ability of these 
lines to withstand the wear and tear 
of rotary drilling is not a matter of 
chance. It is due to the well-known 
“HERCULES” quality plus the many 
specific advantages provided by the 
Patented Flattened Strand construc- 
tion. Why not give them a chance to 
show you what they can do? 


Made only by 


A. LESCHEN & SONS ROPE CO. 


ST. LOUIS . « « «+ 5909 Kennerly Avenue 
NEW YORK .. . . 87 to 90 West Street 
CHICAGO . . . 810 W. Washington Blvd. 
DENVER .... . .«. 1554 Wazee Street 
SAN FRANCISCO. . . 520 Fourth Street 
LOS ANGELES . . . 2416 East 16th Street 

















Distributors 
CASEY & NEWTON OSBORN MACHINERY COMPANY, Inc. 
1106 Benedum Trees Building, Pittsburgh, Pa. Clarksburg, W. Va. 
HINDERLITER TOOL COMPANY PARKERSBURG SUPPLY COMPANY 
Tulsa, Okla. Parkersburg, W. Va. 


NORVELL-WILDER SUPPLY COMPANY UNITED PIPE AND SUPPLY COMPANY 


Beaumont, Texas Charleston, W. Va. Paintsville, Ky. 
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Progress of Major Pipe Line Work 


Pos 


OUTHERN Counties Gas Co. has started construction 
S work on its 12-inch welded line in Southern California, 
which, when completed, will serve San Diego with natural 
gas. The contract for construction was awarded to Lindgren 
& Swinerton, Los Angeles and San Francisco general contrac- 
tors. The entire line is to be electric welded and sub-contract 
for welding was awarded to H. C. Price, Inc., Bartlesville, 
Okla. 

The new line originates near Long Beach, where it inter- 
sects the Southern Counties Company’s existing main trans- 
mission system. The cost of the project is in excess of 
$1,000,000, and the project is scheduled for completion late 
in the summer. 

Construction work on the Southern Counties line consti- 
tutes the only major pipe line work in progress at the pres- 
ent time. Two smaller projects in oil line work are under way 
in the Mid-Continent. The White Eagle Company in Kansas 
is building a short line and in Texas the Texas Pipe Line 
Company has a small project 50 per cent complete. This in- 
volves taking up some old lines, reconditioning the pipe and 
building a short line in East Texas area. The work is expected 
to be completed within the next 30 to 40 days. 


The only other oil line work of major importance looming 
on the horizon at present is the proposed line of the Standard 
Oil Company of Kansas. The Standard Company plans the 
construction this summer of approximately 150 miles of 
welded eight-inch line running into the newer pools of West- 
ern Kansas. No definite announcement has been made rela- 
tive to the starting of construction. 


Numerous oil companies are engaged in considerable re- 
pair work to old lines and the annual general overhauling of 
pumping equipment. Some of the reconditioning work to old 
lines in the Mid-Continent will spread over the summer 
months and in the East many similar jobs are under way 
which will require several months’ time. For the most part 
this work consists of raising the old lines, spot welding pit 
holes or half-soling the pipe, painting it in spots and lowering 
it back in the trench. 

Some of the natural gas transporting companies are en- 
gaged in the construction of short lateral lines. Panhandle 
Eastern Pipe Line Company made an early start on this type 
of work and is nearing completion of the work scheduled for 

North and 


Northwest are pushing construction of their new lateral line 


1932. Several of the companies operating in the 


work and in some instances additional compressor 
being added. 

Some of the proposed projects originating or planned for 
that area appear to have better chances of being built. Cities 


Capacity is 


in that general territory are more anxious to be served by 
natural gas systems and in some instances where delays have 
hampered plans the cities have granted extensions of time to 
the promoters for the fulfillment of franchise requirements. 


16 


Several promoters, backed by power companies, are makin 
strong bids to obtain franchises in the larger cities and ob. 
taining the franchises of all the smaller cities and tow 


NS along 
the proposed routes of new lines. ‘ 


Plans for the construction of additional gasoline lines are 
occasionally rumored. One of the Mid-Continent’s 8asoline 
transporters has completed additional station capacity on jt 
system and the other may start construction work on booster 
stations for its system within the next 30 to 60 days. The 
latter company may build boosters of a type radically differen: 
from the type of stations heretofore built for that work. 

A group of refiners in the Wichita Falls, Texas, district 
are reported considering the construction of a gasoline line 
originating in that area and terminating at the loading rack at 
a point in Southern Oklahoma. The purpose of the proposal 
is to afford the Wichita Falls refiners a better freight rate 
position for marketing. The refiners could pump gasoline 
northward a short distance to obtain a lower freight rate on 
northern shipments. In order to reduce distribution costs sey- 
eral companies are reported considering the building of sever| 
short small diameter lines from refineries-or bulk stations to 
rich markets. This practice has witnessed a small but steady 
growth during the past year and many companies have found 


it a profitable method of reducing distribution costs. 
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TEXAS pipe line company 
A subjected a 2,000- ft. test 
section of 24-in. Lindewelded 
line to severe bending strains by 
“slack-walloping” it on skids 
over a 64-in. trench. The line 
was allowed to expand and con- 
tract with changing tempera- 
tures. Not a joint failed. Linde- 
welding insures strength. 

It saves money, too: 


Lindewelding takes 30to60 per 
cent. less time than other methods 
and requires 30 to 40 per cent. 
less welding material. It is not 
a new kind of welding; it is a new 


EVERYTHING 
‘hs Oxwetoine 
AND Cutting 


LINDE OXYGEN 


DISSOLVED aceTTiENE 


apratarus ano 
suPriies 


UNION CARBIDE = 





Lindewelded Lines 


126 Producing Plants 





\ 


way to do oxy-acetylene welding. 
It can be done with ordinary 
blowpipes or with special appara- 
tus which makes welding almost 
automatic and further increases 
its speed. Experienced welders 
quickly master Lindewelding 
technique; beginners learn it 
more readily than other methods. 


Procedure controls for this 
cost-cutting method of oxy-acety- 
lene welding are available to all 
Linde customers as a part of 
Linde Process Service. Any Linde 
District Office will be glad to 
give you complete information. 


THE LINDE AIR PRODUCTS COMPANY 


Unit of Union Carbide and Carbon Corporation 


UCC 


IN CANADA, DOMINION OXYGEN COMPANY, LTD., TORONTO 


|SLACK-WALLOPING 
Yvon’ hurt * 








Lindewelding technique differs from neutral- 
flame welding technique in that it employs a 
special rod, a special flame adjustment, and 
the “backhand” method of blowpipe manipu- 
lation. The actual steps in making a Linde- 
welded joint are shown in our motion picture, 
“The Lindeweld Process for Pipe Line Con- 
struction’”’. This picture will be loaned free of 
charge to pipe line officials and welding or 
engineering societies. It is furnished in 16 mm. 
and 35 mm. safety film and can be obtained by 
writing to any Linde District Office. 








627 Warehouse Stocks 


District Offices 


Atlanta Detroit New York 
Baltimore El Paso Philadelphia 
Birmingham Houston Pittsburgh 
Boston Indianapolis St. Louis 
Buffalo Kansas City Salt Lake City 
Chicago Los Angeles San Francisco 
Cleveland Milwaukee Seattle 
Denver Minneapolis Tulsa 





LINDE OXYGEN 





PREST-O-LITE ACETYLENE + OXWELD APPARATUS AND SUPPLIES 


UNION CARBIDE 
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Every line has its “hot spots’— 
places where the usual kinds of 
pipe just can’t show performance 
—places where cinder fill, alkali 
soil, salt water and the like laugh 
at man’s feeble effort to master 
them with ordinary ferrous pipe. 


But there is a solution. Science 
has developed an alloy—Toncan 
Iron—of refined iron, copper and 
molybdenum, and Republic has 
developed a method for making it 
into electric weld pipe. This pipe 
in “hot spots” has shown greatly 
increased life for the simple reason 
that it ranks first among the fer- 
rous metals, after stainless steel, 
in its resistance to corrosion. 


Make this your policy. 
Wherever tests of soil or 
water show conditions 
which accelerate corro- 

sion, take no chances— 

specify Toncan Iron Pipe. 

And for the balance of the line use 
Republic Electric Weld Steel Pipe. 
By no other means can you get a 
uniform life over the entire line 
as economically. 





Two books that will interest 
you will be sent upon request— 
“Pipe for Permanence,” telling 
the story of Toncan Iron, and 
Catalogue 210-B, giving complete 
information about Republic Elec- 
tric Weld Pipe. Send for them. 








REPUBLIC STEEL CORPORATION 
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The Months Activities in Refining 


By F. R. STALEY 


UE to increased cracking the percentage yield of gaso- 
line in February rose to 46 per cent, according to the 
Bureau of Mines figures, which is the highest recorded. 

The M. W. Kellogg Company will construct a new crack- 
ing unit for the Magnolia Petroleum Company at Fort Worth. 

The Alco Products Company was awarded a contract for 
the construction of two refining units for the manufacture of 
lubricating oils at Buenos Aires, Argentina. 

The Imperial Oil Company, Ltd., will construct a refinery 
at Cartagenia, Columbia, S. A. 

The Phillips Petroleum Company will construct a modern 
distillation unit and reforming equipment at Kansas City. 

The Octane Refining Company, Chautauqua, Texas, started 
operations during the past month. The Donnelly Cracking 
Process is used. 

The Bobrose Oil and Refineries, Inc., are planning the in- 
stallation of large capacity cracking unit at Luling, Texas. 

Black, Sivalls & Bryson, Inc., have constructed a vapor re- 
covery and stabilizing plant at the Montreal refinery of the 
British American Oil Company, Ltd. The equipment included 
the first high-pressure welded vessels ever shipped into the 
Province of Quebec, and consisted of two bubble towers and 
three separators. 

The Olympic Refining Company moved its 1,200-barrel 
plant from Lovell, Wyoming, to Baca, New Mexico. Crude 
will be delivered through pipe line from the Hospah Dome. 

The Gewerkschaft Deutche Erdoel Raffinerie is now oper- 
ating a new 75,000-ton cracking plant at Misburg, Germany. 

Many oil companies are marketing new brands of high 
octane gasoline. Some of these are The Texas Company “Fire 
Chief,” Richfield ‘‘Hi-Grade” and Shell “3-Energy” gasoline. 
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Doctor H. S. Taylor will speak on the “Fundamentals ; 
the Problem of Resistance to Deterioration” before the poe 
meeting of the American Society for Testing Materials in 
Atlantic City in June. 

Many technical papers dealing with gasoline and lubricants 
were presented at the second mid-year meeting of the Ameri. 
can Petroleum Institute, Division of Refining, in Tulsa. T, 4 
Boyd discussed the relation of knock ratings to behavior of 
fuels in service. The detonation sub-committee is now en. 
gaged in working out a road test procedure in order to rate 
gasolines by means of it, and to find means of getting knock 
ratings on the C. F. R. unit which will predict the behavior 
of fuels in cars. 


Natural Gasoline 


The Economics of the Natural Gasoline Industry was 
discussed at the eleventh annual convention of the Natural 
Gasoline Association of America in Tulsa last month. This 
discussion was led by R. C. Alden of the Phillips Petroleum 
Company. He outlined and discussed the following problems 
of the industry: (1) Dependence on one market, (2) the 
double freight charge in reaching the ultimate consumer, 
(3) lack of storage facilities to provide for the seasonal de- 
mand for the product, (4) the failure in accounting in regard 
to the actual economic cost and value of natural gasoline, 

Refiners in the Central division increased crude runs while 
those in the other two divisions show a slight decrease. 

Economic and Technical Problems of the Liquefied-Gas 
Industry were outlined by Alois Kremser at the second mid- 
year meeting of the American Petroleum Institute. Gas- 
Cracking and Reforming Processes were discussed in a paper 


by G. G. Oberfell and J. A. Guyer. 





| ARKANSAS 


Figures in red show per cent 
refining capacity operated. S 
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ee How FAST’s 
let you say Good-Bye to 


COUPLING ze 
SHUT-DOWNS 
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ment are compensat- 
ed for between the 
lubricated faces of 
the gear teeth. Note 
how the entireassem- 
bly rotates as a unit. 
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HE diagrams will show you how Fast’s Coupling Above is shown the simple development of Fast's 
does away with all flexible pins, grids, washers, Self-Aligning Coupling. A spur gear on each 
discs, or springs. And by substituting the simple me- shaft end, a sleeve with internal gears to 


chanical assembly illustrated, for parts that might mesh. Oil in the sleeve carries the load. 


fatigue and breakdown, Fast’s has made coupling shut- 
downs, and losses from them, a thing of the past. 


How simply Fast’s Coupling works! Shaft misalign- 
ment is compensated for between the lubricated teeth 
of generated gears. Oil carries the load. Nothing to 
wear. Nothing to flex, fatigue or fail. Not a part 
that must be replaced periodically with attendant 
loss of time. Just oil Fast’s Self-Aligning Coupling 
from time to time like any other piece of transmis- 
sion machinery, and it will last as long as the con- 





nected machines—with no 
possibility of shut-downs. 


Specify Fast’s Couplings 






on all new equipment for 





your plant. It will free you 








from coupling trouble. 


Permanently Dust Proof Write for cotatng maetng 
a Fast’s Coupling for almost 





Not a single flexible material, : Fast’s Self-Aligning Couplings at the Main Pumping 
nota single rubber or felt wash- every need of industry. Station, Pure Van Pipe Line Company, Van, Texas. 
er is used in Fast’s Coupling. 
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Effect of Sand Penetration and Sele: 





INCE the inception of the practice of taking bottom-hole 
pressures in the East Texas field, petroleum engineers 
and operators are evincing a keen interest in bottom-hole data 
and are beginning to sense the practical value of this type of 
information, especially as it pertains to individual well oper- 
ation. From bottom-hole pressure data alone, significant de- 
ductions have already been made in regard to changing reser- 
voir conditions. Methods of well completion and well oper- 
ation are beginning to be viewed in a new light. Those engaged 
in the interpretation of bottom-hole pressure records are being 
led into other related channels of practical investigation on 
bottom-hole conditions in order to supplement and more fully 
to comprehend the valuable information now in their posses- 
sion. The remarkable results procured from bottom-hole pres- 
sure studies have increased the desire to seek a true and com- 
prehensive picture of con- 





apply them to the solution of practical field problems @) 
of the greatest obstacles has been the lack of field in ° 
sufficient accuracy that could be used and tied in with en 
tory investigation. Laboratory experiments are, of necessity, 
made under ideal conditions that seldom, if ever, are encoun. 
tered in actual practice. It now seems as if this obstacle of 
inadequate field data will soon be removed, so far as the pro 
duction of oil and reservoir conditions are concerned, for the 
character of information on bottom-hole conditions now . 
ing obtained can be closely correlated with laboratory . 
sults and put to immediate practical use in field operations 
Some interesting observations have been made on wells i 
the East Texas field on the influence of sand penetration and 
diameter of hole on the productivity of the well. Several years 
ago the advantages of increasing the diameter of wells were 
advanced by L. C. Uren: 





ditions at the bottom of 
the well and in the sand. iS 
It is frequently found 
that the physical bottom- 
hole conditions run coun- 
ter to what might have 
been expected, then the 
need immediately arises for 
more comprehensive bot- 
tom-hole data. As a result, 
besides pressure conditions, 
the physical and chemical 
characteristics of the fluids 
at the bottom are now be- 
ing investigated. Samples 
of oil are taken under pres- 
sure from the bottom of 
the well and tested to de- 
termine the volume, and 
the composition of the 
gases in solution under the 
existing bottom-hole pres- 
sure and temperature. 
There are good grounds for 
the belief that field studies 
of this nature will be 
among the most far-reach- 
ing of any in influencing 
future development and 
production practice. 
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Heretofore, studies and 
investigations pertaining to 
the determination of reser- 
voir conditions have been 
confined chiefly to labora- 
tory experiments. Valuable 
papers have appeared in the 
last several years reporting 
the progress and results of 
such studies. Invaluable as 
the results of these studies 
are, much of their practical 
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It was demonstrated, both 
physically and mathemut. 
ically, by experimental ey}. 
dence, that enlarging the 
diameter of the hole in the 
producing sand would not 
only increase the rate of 
production, but would also 
increase the drainage area 
of the well. As greater 
drainage area would mean 
wider well-spacing, the di- 
ameter of the hole in the 
sand may be an extremely 
important factor entering 
into a development pro- 
gram. 

In the East Texas field, a 
limitation is placed on the 
penetration of wells be- 
cause of the presence of 
water in the producing 
sand. Where the thickness 
between the top of the pro- 
ducing sand and the water 
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level is of very limited 
amount, an operator natu- 
rally wants to take every 
precaution to protect his 
well against water en- 
croachment or possible 
water-coning. 

By decreasing the amount 
of penetration and enlarg- 
ing the diameter of the hole 
in the sand it may be pos- 
sible to obtain the desired 
effective drainage for the 
well without incurring the 
risks incident to complet- 
ing the well with a small 
hole and large penetration. 
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value has been lost, up to 
the present, because of the 
inability to correlate these 
results with field data and 


24 


50 


100 iSO 200 250 








BARRELS PER HOUR 





Set of curves showing the effect of Sand Penetration on bottom- 
hole pressure drop as the rate of flow is increased 


™ "Increasing Production of Pe 
troleum by Increasing Diameter 


of Wells,’ by Lester C. Uren, 
Trans. of the A.I.M.E., Volume 
LXXI, 1925. 
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That penetration influences the rate of production is clearly 
‘ndicated in the two accompanying charts. These were plotted 
from data obtained in five wells, all completed in the sand 
with a hole of the same diameter but of different penetra- 
tions. In the chart with the five curves showing the barrels- 
per-hour plotted against bottom-hole pressure, it will be ob- 
served that in the wells of greatest penetration the rate of 
bottom-hole pressure-drop was least at increasing rates of 
flow. a 

In the other curve, the sand penetration is plotted against 
the drop in bottom-hole pressure per unit rate of flow. Here 
again, it will be observed, perhaps more clearly, that the drop 
in bottom-hole pressure per unit rate of flow is smaller the 
greater the penetration. The practical value of this informa- 
tion is obvious. It serves as a valuable guide in determining 
the proper penetration on subsequent wells to be drilled. It is 
a demonstration of the practical application of bottom-hole 
data to development and production problems. 

Although much attention is being paid to the proper utiliza- 
tion of gas energy in the production of oil, comparatively 
little is known regarding the solubility of natural gases in 
crude oil as they exist in nature. Preliminary investigations” 
made on samples of natural gas-oil mixtures drawn from the 
casinghead of wells under high pressure, indicate that selective 
solubility plays an important part as the fluids issue from the 
well. More efficient utilization of the gas energy will be pos- 
sible when more information is forthcoming on this all-im- 
portant subject in the production of oil. 

In the preliminary investigation just cited, Lindsly ob- 
served the effect of selective solubility in Kettleman Hills 
crude. Samples, drawn from the 


ive Solubility in Wells Being Studied 
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The fluids in an oil reservoir are a mixture of hydrocarbons, 
some of which are liquids and some gases. They are all more 
or less highly miscible in each other. As the pressure is re- 
duced and the gaseous components come out of solution the 
composition of the remaining liquid changes and its ability 
to hold other hydrocarbons in solution is correspondingly 
altered. Thus the progressive action of selective solubility oc- 
curs. At the same time there is a progressive change in the 
composition of the gas. Many of the early investigations on 
gas-oil mixtures did not take into account this action of 
selective solubility and the part that it plays in changing the 
composition of gas and liquid in gas-oil mixtures in reservoirs 
as they are produced from the well. 

Another surprising fact revealed by Lindsly’s investigations 
was the magnitude of the shrinkage that the oil undergoes as 
the heavier gases are released from solution. In Kettleman 
Hills crude, the tot2l shrinkage of the mixture from 1672 
pounds pressure absolute to atmosphere was 36 per cent, a 
total loss in volume of more than one-third of that occupied 
at 1672 pounds pressure. Of course, it should be understood 
that the tests made by Lindsly were carried out at 70 degrees 
F. and not at reservoir temperature. Assuming a constant 
temperature of 70 degrees F., it meant that for every 800 
cubic feet of gas per barrel produced the shrinkage of the re- 
maining liquid in the reservoir was roughly one-third of a 
barrel. The magnitude of this shrinkage is one that cannot 
be overlooked on depletion estimates, especially in pools of 
high gravity oil and large gas volume. It is to be borne in 
mind that this shrinkage, due to the liberation of gases, is in 
addition to normal depletion resulting from the withdrawal 





casinghead under a pressure of 





1672 pounds absolute, had a gas- 4 
oil ratio of 230 cubic feet per 
barrel at 100 pounds pressure ab- 
solute, and a gas-oil ratio of only 





800 cubic feet per barrel at 1672 
pounds pressure absolute, or 3.48 
times greater than at 100 pounds 
pressure, and not 16.72 times, as 
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might have been assumed from 
the pressures. It was also revealed 
that at 1672 pounds pressure the 
ethane present was in the gaseous 


ER_| BBL. AN HR, FLOW 


ROP 


@ 





phase. 

Similar tests made by Lindsly 
on crude from the Ventura Ave- 
nue field, California, showed that 
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the propane in solution in the oil 
Was greater in quantity than the 
ethane. The difference found in 
the proportions of the gas con- 
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stituents in the Kettlemen Hills 
crude compared with that found 
in the Ventura Avenue crude in 





WELL “CA, . 





these preliminary investigations 
only serve to emphasize the wide 
variety of hydrocarbon fluid mix- 
tures encountered in actual prac- 
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tion of the Bureau of Mines Regarding 
the Solubility of Crude Oil,”’ by Ben E. 
Lindsly. A.I.M.E. Petroleum Development 


Curve plotted from data of five wells showing the definite relationship 





and Technology, 1931. existing between Sand Penetration and Bottom-Hole Pressure Drop 
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Pumping equipment on a well in East Texas 


of production from the reservoir. The gravity of the oil tested 
at Kettleman Hills was 62.6 degrees A. P. I. The shrinkage loss 
is greatest when propane and the heavier gases are liberated 
from solution, and occurs at pressures below 200 pounds per 
square inch. Of the total shrinkage of 36 per cent just men- 
tioned, only 15.5 per cent occurred between 1670 pounds 
pressure and 200 pounds pressure, and the remaining 20.5 
per cent from 200 pounds to atmosphere pressure. 

For Ventura Avenue crude of 35.0 gravity A. P. IL, on 
which the pressure was reduced from 975 pounds pressure 
absolute to atmosphere, and for each 32,000 cubic feet gas 
produced, the shrinkage was found to be approximately 13 
barrels. But this was the over-all shrinkage, actually the 
shrinkage due to liberation of heavy gases below 200 pounds 
pressure was determined to be about three times as great as 
that due to liberation of light gases at pressures above 200 
pounds per square inch. In general, it can be said that the 
greater the pressure the greater the solubility of natural gases 
in crude oil, and the lower the temperature the greater the 
solubility. A high reservoir temperature, therefore, tends to 
lower the solubility of the gases in the oil. However, it is be- 
lieved that the high temperature commonly encountered in 
deep high-pressure pools are not great enough to offset to 
any great extent the increased solubility due to high pressure. 
It would seem that pressure is of much greater importance 
than temperature in influencing the solubility of natural gases 
in the crude oil in the producing sand. 

As only those hydrocarbon components in the gaseous 
phase in solution in the oil are efficacious in supplying the 
necessary energy required to drive the oil through the sand 
and into the well it is important to know what components 
exist in the gaseous phase and their volume. There is evidence 
indicating that perhaps the heavier gases take part to a much 
greater extent than is commonly believed. That is, a consider- 
able quantity of the heavier gases may be in the gaseous phase 
under extremely high pressures and as such supply a corre- 
sponding quota of energy in moving the oil into the hole and 
lifting it to the surface. If methane forms a large part of the 
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gaseous components present in the oil, as it generally does ; 
the average oil pool, a considerable volume of the heavier a : 
as butane, may be in the gaseous phase under reservoir on.” 
sures. This is explained on the basis of partial pressure = 
siderations. The larger the percentage of methane, a 
with the oil in the reservoir, the lower will be the 
sures of the heavier gases, hence a greater qu 


in COntact 
Partial pres. 
ANtity of the 
heavier gases will be in the gaseous phase in the reservoir 
Also if the reservoir temperature is high it would furth 
sist in maintaining a larger volume of heavy compone 
the gaseous phase. 
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It can be realized from a consideration of these Aspects of 
solubility of natural gases in crude oil the important influen ; 
solubility has in the production of oil. If the composition anj 
volume of the gases present in the oil at the bottom of a wel 
can be determined, and also the composition and genera 
character of the oil itself, the problem of efficient produc. 
tion of the well can be greatly simplified. 

A bomb for taking a sample of the fluids at the bottom of 
the hole and bringing it to the surface under pressure fo, 
analysis, offers a means of procuring this information. 

Investigations with these instruments are now being made 
in the East Texas field by engineers of the United State; 
Bureau of Mines. This work is a continuation of the pre- 
liminary investigations, already referred to, that began abou 
two years ago. Invaluable data on the technique of analyz'ng 
reservoir conditions and well operation are expected to resyl; 
from these investigations. 





Bottom-hole sampler, pressure bomb and temperature bomb 

being run in a well in Oklahoma. This picture was taken sev- 

eral years ago during the development of a bottom-hole 
sampling device. 


The PETROLEUM ENGINEER 




















_—_~ ne FF §-+= FF FF 


ade 
ites 


re- 


ing 
ult 























Reclamation Project Causes Difficult 
Stream Crossing 


By J. H. DAMERON 


AYING a river crossing before the existence of the river’s 
| ae! rarely happens in pipe line construction work, 
but such a task was recently completed by the Lone Star Gas 
Company. Ordinarily a construction program of this nature 
would be the ideal in river crossing work, but due to un- 
favorable weather conditions and unforeseen obstacles, the 
work perhaps entailed more difficulties than the conventional 
method of laying a multiple line river crossing. The work 
developed many exceptional problems. 

The crossing job was occasioned when several hundred 
acres of flood land area was reclaimed in the Trinity River 
bottom near Dallas, Texas. This was done by changing the 
course of the river, cutting a new 
diversion channel, and building a 
levee on the east bank to make a 
1,000-foot floodway which is de- 
signed to care for high water during 
flood stages. A few hundred feet 
back of the west bank is a hill af- 
fording a natural levee on that side. 
The new channel is 25 feet deep and 
300 feet wide. 

Formerly the pipe line system 
crossed the river at two widely sepa- 
rated points with multiple river 
crossings for its two 16-inch lines 
coming into Dallas. The new chan- 
nel made it possible to make one y 
crossing for the two 16-inch high 
pressure lines. The new crossing de- 
sign called for 16-inch lines in the 
floodway and swaged down to 12- 
inch lines approaching and crossing 
the river bed, which was 150 feet 
in width. Construction of the first 
crossing presented the ideal condi- 
tion. The old line in the floodway 
was taken up and replaced with 16- 
inch pipe acetylene welded. At a 
point near the bank of the river 
the 16-inch was swaged down to 
12-inch. 
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When the line was laid one of the 
draglines cutting the new channel 
worked up and down the crossing; 
side cutting down to a depth of 25 
feet. When this work was finished 
the machine cut a trench across the 
channel to permit burying the line 
four feet beneath the river bed. The 
spoil dirt from the excavation was 
thrown on either bank of the chan- 
nel and is being permitted to wash 
away. 

The 20-foot random lengths of 
extra heavy river pipe were strung 
in the channel and lined up on skids. 


Channe/ Bed 





vertical sections comprising that part of the crossing climb- 
ing up the sides of the channel. When this work was com- 
pleted the pipe was cut with a torch at the angles so welders 
could make the bends with mitre welds. 


All welds are reinforced with straps one and one-eighth by 
seven-eighths by eight inches. The reinforcements were welded 
to the pipe edgeways instead of flat in order to obtain more 
strength from the reinforcing straps. Small half circles were 
cut in the center of one edge of the straps so they could be 
fitted over the joint weld. Four straps were used to reinforce 
cach of the straight joint welds and were equally spaced 
around the circumference of the pipe. Only three straps were 
used to reinforce the mitre welds. 
None of the mitre welds were rein- 
forced at the throats but on the 
outside center and on the two sides. 
Generating equipment for the 
welders was located on the bank of 
the channel and welding torches 
were fed through long oxygen and 
acetylene hose. 

When the line was ready to be 
lowered into the trench after being 
coated with a cold application of 
paint, forms were made for con- 
crete blocks used to anchor the line 
in the channel. Anchors were spaced 
approximately 20 feet apart. The 
shape and method of anchoring the 
pipe to the blocks are illustrated by 
one of the accompanying drawings. 
Channel anchors are made by means 
of four-inch pipe fabricated into in- 
verted “U” placed over the pipe, 
and driving it in the river bed. The 
four-foot concrete block is poured 
after the inverted ““U” is driven into 
place. The 16-inch line crossing the 
floodway was anchored down with 
four-foot-square concrete blocks 
spaced approximately 35 feet apart. 
Gate valves were set in concrete gate 
boxes. 

With the first line across and 
covered, the construction gang 
moved down the channel about 400 
feet, and expects to complete that 











crossing with equal dispatch. 





As the excavation work for the 
second line drew to a close, inter- 
mittent rainfall made the river bot- 
tom a sea of mud. One of the forks 
of the river rose, and back water 
from it found its way into the cut 
for the new channel. With three feet 
of water standing in the river bed, 
plans to lay the second line by fol- 








The 150-foot section for the river 
bed was welded, as were the two 
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Anchor for Channel Line 


lowing the same methods used to 
build the first line were abandoned. 
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The entire section of 12-inch, making 
up the stream crossing, was welded into 
one section on the west bank of the river. 
The welds were reinforced with straps 
and the line was coated. A tractor 
equipped with a front end winch was 
anchored on the east shore and used to 
pull the welded section across. 

The ends of the pipe were closed with 
temporary plugs to keep out mud and the 
section was pulled across without trouble. 
Once the section was swung across the 
channel another tractor line was connected to the pipe. 

As it was desired to cut the section with a cutting torch at 
the two angles in the bottom of the crossing, lowering horses 
were set up on the slope of the channel bank. These, with the 
tractors, held the section sufficiently rigid for cutting so a 
mitre weld could be made. After the cut was made the pipe 
was lined up and tack welded. Following completion of the 
bell hole mitre weld, the weld was reinforced and the same 
procedure followed on the slope of the opposite bank to make 
the mitre weld for the channel bed bend on that side. 

When both mitre welds were ready the section roughly re- 
sembling a square “U” was lowered in the four-foot trench. 
The cut for the mitre welds was then made. Because of the 
water in the channel it was decided not to anchor the channel 
bed section of the crossing with concrete blocks. Moving up 





Rigging up pump connections on coffer-dam 
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Left: General view, showing EXCavatin 
made to repair broken line, 


Below: Pumping water over coffer.dan 
preparatory to repairing break. 
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the slope of the channel bank just far enough to be above the 
shallow water, forms were made for the concrete anchors by 
digging anchor holes near the mitre welds. Concrete wa 
poured in these after the anchor irons had been dropped over 
the pipe. 

Shortly after the crossing had been completed, a drag line 
working in the channel started to slip and the machine's 
bucket struck the pipe. The line was loaded at the time, 
carrying about 150 pounds pressure. When the line was tor 
away gas roared out, sending a spray of water around the 
machine which did not ignite the gas. As the machine was 
working down stream, water had filled the upstream side of 
the cut to a depth of 13 feet. 


A coffer-dam was built across the channel above the break 
by means of sand bags and mud. When this work was com- 
pleted a pair of centrifugal pumps were 
located on top of the coffer-dam. It te- 
quired about five days’ pumping time to 
remove all the water. When the water was 
removed gangs working in mud uncovered 
the line and it was found necessary to re- 
move several lengths of pipe. New lengths 
of pipe were lowered in the sloppy ditch 
and welded in the same manner as the 
welding on the first line laid across the 
channel. Upon completion of the work 
the equipment was removed from the cot- 
fer-dam, which was later cut, and per- 
mitted to wash downstream. 

Laying the line across the 1,000-foot 
floodway was slow work, but not nearly 
so difficult as the construction of the two 
channel crossings. This section of the line 
was built with 16-inch welded pipe, with 
each weld reinforced with straps. The 
trench for the line was cut to give about 
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four-foot cover and the line was weighted down with concrete 
3 four- 


anchors. 
Most of the difficulty encountered in the floodway was in the 


moving of material. Most of the time crews worked in mud. 
Frequently the tractors would sink 18 to 24 inches. Whenever this 
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e winch line of the tractor was fastened to some : a 7) 
™ oar and the machine pulled by spooling in the winch tf er eS » } SS) 
line. a eters * “es PE ‘os Q 
On the line going into North Dallas it was not necessary to Ce” EP errr tars 
dan take up the pipe except in the floodway for the new channel. The Li ph eee EERE SCE REES ’ 1 
old multiple river crossing for this line was taken up when the A FRDES SSA 3 ore 
river was diverted to the new channel. This was replaced by a a ma ey U 
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for the 16-inch going to South Dallas. The old line, which had wey Te ree hee 
been in for years, was taken up and the pipe salvaged. The new Pe rT re 














line follows the levee for a considerable distance. It was chiefly 


built of 20-inch pipe, and anchored as the lines crossed the flood- Concrete Anchor Block for 16-inch line 
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way. 

In building the levee the contractors obtained the dirt from 
bar pits dug close to the levee burn. The burn offered a nar- 
row roadway which was the most practical to use in the 
movement of material and supplies. This narrow roadway 
would not permit the turning of trucks. When a truckload of 
pipe was brought in, a tractor followed close behind and when 
stringing was finished the tractor pulled the truck back to a 
point where it could be turned around. 


Regulations would not permit the transmission company to 
lay its line under the levee but required the building of the 
16-inch lines over the levee. These were covered with about 
four feet of dirt and anchored at the foot of the levee on both 
sides of the foot of the levee with concrete anchors. The 12- 
inch gates were set in concrete gate boxes near the burn of 
the levee. 


At the same time this work was in progress another crew 
built a lateral line along the levee burn connecting the two 
16-inch crossings. In the event either of the two crossings 
fail gas may be delivered through the remaining line to the 
two lines going to the main measuring stations. 


After the line following the levee burn had been partially 
completed, the location of a water pump station on the levee 
was changed, placing the station directly over the gas line. 
Rather than make a change in several hundred feet of piping 
the transmission company laid its line around the station. To 
reduce the strain that might be imposed on the line at this 
point sleeve type expansion joints were installed and the line 
anchored with concrete. 


Upon completion of the entire change the line was tested 
with gas and no leaks were discovered. No trouble due to the 
line being carried downstream is anticipated. The current is 
not swift and the lines are amply weighted down and 
anchored. 
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Channel Anchors 


Ditching along the levee burn proved exceptionally diffi- 
cult for the most part. The burn ranges from 12 to 14 feet 
in width and it was necessary to lay the line on the outside 
of the burn, because a rail line is expected to be built on the 
burn in the future. 

When possible, the transmission company had its ditching 
crews working ahead of the drag line. When this was done, a 
ditching machine was operated and cut the ditch about 50 
inches deep. Back water, however, retarded the progress of 
the machine and the drag lines building the levee made it 
impossible to use the machine further when they caught up 
with ditching operations. 

Ditching by hand retarded progress greatly because of the 
severe conditions under which the crews worked. The soil is 
waxy and difficult to handle when wet. In some instances it 
caved badly, necessitating recutting of the ditch. 

Aligning the pipe was equally difficult for the laying crews. 
The tractors had difficulty in pulling through the sticky mud 
and would sink deeper with the added load of a length or a 
section of 20-inch pipe. The same disagreeable conditions 
made it difficult to clean the pipe preparatory to applying a 
protective coating to the line before lowering it in the trench. 
The back-filling was accomplished with bull-dozers and by 
hand labor. Aside from the movement of welding equipment 
the welding offered few difficulties. Once on skids, the weld- 
ers’ helpers could easily handle a section of pipe, although the 
skids would sink slightly as the pipe was rolled for a roll weld. 

In taking up the old line, hand labor was used throughout 
to strip the pipe. As rapidly as the line was uncovered, it was 
raised and placed on skids, the couplings removed and the 
lengths loaded on trucks. It is interesting to note that the 
mill marks on many lengths salvaged could be read easily. 
The pipe had been in the ground more than twenty years. 







Profile of Diversion Channel Pipe Line Crossing 
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The Laboratory Assay of Crude 


RUDE petroleum varys widely in its chemical and physi- 

cal characteristics. Some crudes contain corrosive salt 
compounds which present serious refining problems; other 
crudes contain large amounts of asphalt which makes them 
undesirable for cracking stocks; other crudes are sweet, pro- 
duce high gasoline yields and present the minimum of refin- 
ing trouble. By a complete laboratory assay of sample of crude 
oil representative of the field from which it is taken, all yields, 
corrosion problems, treating problems, cracking character- 
istics, etc., can be predicted very accurately. By experience, 
the laboratory yields and estimates can be correlated with 
actual plant yields on crudes previously processed and com- 
parative figures can be established. 

An analysis of East Texas crude accompanies this article. 

The apparatus used for atmospheric distillation of crudes 
consists of a three-liter pyrex balloon flask with a 1 x14-inch 
Hempel fractionating column, packed with either glass beads 
or aluminum rings, and connected to a suitable condenser. 

Two thousand c.c. of the crude is charged into the flask, 
and the distillation begun. The vapor temperature and the 
gravity of the overhead is noted for each 2.5 or 5 per cent 
fraction. By experience the operator can tell by the vapor 
temperature very closely where the fraction should be cut for 
any desired end point gasoline. After the kerosene, which is 
cut for either end point or gravity, has been taken off, the 
distillation is stopped for sufficient time to exchange the 
fractionating column for a short curved iron connection 
(goose-neck) connected the distilling flask directly into the 
condenser, permitting the distillation to be continued with 
the minimum of reflux. The gas oil is distilled over, leaving a 
residuum in the flask of any desired gravity. A convenient 
method of obtaining any gravity residuum is to take the last 
three or four overhead gas oil cuts off in 2 per cent fractions, 
and to carry the distillation slightly beyond the point to ob- 
tain the desired gravity of residuum. Discontinue the distil- 
lation, take the gravity of the residue and if the gravity is 
lower than was desired, blend back sufficient of the last heavy 
gas oil cuts to give the desired gravity. 

A convenient method of running vacuum distillations on 
crudes to determine either the yield and quality of lubricating 
oil or of asphalt is as follows: 

After the gasoline and kerosene has been topped off through 
the Hempel fractionating column as described above, the 
Hempel column is removed and the short connection (a piece 
of '4-inch pipe bent is most satisfactory) is used to connect 
the flask and the iron (preferably) condenser. A vacuum desic- 


By A. W. TRUSTY \ 
Chief Chemist Louisiana Oil ' 
li, Refining Co., Shreveport, La, 
cator with a hole in the top is used to receive the fractions 
Two hundred c.c., 250 or 400 c.s. beakers are placed in 4 circk 
in the desiccator. A piece of 44-inch glass tubing bent x 
right angle is inserted in a two-hole rubber stopper in Ay 
hole in the top of the desiccator and the end of the hie 
tubing adjusted so that it can be turned to deliver oil in any 
of the beakers in the desiccator. The other end of the glass 
tubing is connected to the end of the condenser with 4 Piece 
of rubber tubing. The vacuum line is connected to the othe; 
hole in the two-hole rubber stopper. By this arrangement, the 
distillation can be completed without interruption, as js the 
case where “cuts” are made from one flask into another, The 
beakers may be marked with rubber bands to denote any de. 
sired volume to be taken as a cut. ‘ 
Distillation, sulphur, corrosion, doctors, color and knock 
rating determinations are made on the gasoline fraction. From 
the distillation, and subsequent blends with natural gasoline 
to meet commercial gasoline specifications, the amount of 
natural gasoline which will be required for plant blending can 
be determined. If the gasoline is doctor sour, the amount of 
litharge required to doctor sweeten can be determined as fol. 
lows: 


Agitate 1000 c.c. of the gasoline with 50 c.c. of standard 
doctor solution. Settle and drain the doctor solution. Deter. 
mine the lead content of both the fresh doctor and the used 
doctor solution, by the volumetric molybdate method, By 
the difference in the lead contents of the doctor solutions and 
with the volume of gasoline treated, the litharge necessary 
to sweeten a barrel can be calculated. 

If the sulphur content is higher than .10 per cent acid 
treats are made to determine the cost and treatment necessary 
to reduce the sulphur to the maximum limit of .10 per cent. 


The same determinations are made on the kerosene as on 
the gasoline. Burning tests in a standard daylight lamp are 
also made to determine the burning quality of the kerosene. 

As low a carbon residue as possible is desired, which means 
that the relative coking tendency will be low. A high aniline 
number indicates that the oil is paraffinic in nature and will 
crack at a relatively low temperature. A low aniline number 
indicates that the oil is naphthenic or asphaltic in nature and 
will require relatively higher temperatures for cracking. How- 
ever, the gas oil with the lowest aniline number produces the 
best anti-knock gasoline. If the gas oil fraction is classed asa 
“heavy gas oil,” the oil will crack at a much lower temperture 
than the equivalent hydrocarbons classed as a “‘light gas oil.” 


TESTS ON EAST TEXAS CRUDE 


Gravity, 39.0; Flash, BRT; Fire, BRT; = Tar. No., 14; 





Vise. @ 50°F., 100; Vise. @ 100F°., 42; Pour Point, 25°F.; B.S. & W.,0.2; | Sulphur, .30; Color, Green-Black 
Distillation of 2 liters sample at atmospheric pressure Overpoint 65°F. 
Cuts Vapor Gravity Grav. on Cuts Vapor Gravity Grav. on Cuts Vapor Gravity Grav. on 
emp Composite Temp. Composite Temp Composite 
5.0 149 80.0 82.8 35.0 393 44.6 59.5 65.0 685 31.9 35.2 
10.0 215 64.9 75.7 40.0 22 41.8 41.4 70.0 704 31.3 34.6 
15.0 242 59.3 70.6 45.0 538 37.8 38.5 75.0 718 30.9 34.0 
20.0 270 56.0 67.1 50.0 578 36.4 37.5 80.0 725 30.0 | 33.5 
25.0 j 310 | 52.8 64.4 55.0 616 34.7 36.7 | 85.5 734 | 30.3 33.2 
30.0 370 | _48.1 61.9 60.0 660 33.5 35.9 | 90.0 cabkacs wees 
Gasoline and kerosene were distilled through Hempel column. 2 Eiri > = 7 
Products Percent Vapor Temp. Gravity Flash Fire Viscosity P. T. Tar No. Color 
Gasoline 38.0 406 58.8 30+ 
Kerosene. . ee 3.0 448 41.5 ; am < : ca : RKP 
Seer 45.0 740 33.0 170 200 53/100 80°F 4 3 
tesidue ae | 12.0 12 0 330 485 500/122 100°F ‘ ae ie 
Water.. Sl 0 : ee 
Loss . a 2.0 : : | ia = 
DISTILLATION ; DISTILLATION ON GASOLINE CUT 
Gas Oil Kerosene . 
Gravity ee : ae a 33.0 41.5 Gravity eer eeeeesesesscess 58.8 API Octane No. oy 
I. B. P 395 360 L8.? 100 F 
ot o a 414 10°; .165 Recovery 97.5% 
R0¢ , 750) 456 50°; . .268 ET reer 01% 
Aniline No. 178°F. 90; »0 0082 Doctor Sweet 
30 The PETROLEUM ENGINEER 











mem eA - ef 


lass 
any 
lass 
iece 
her 
the 
the 
The 











Gas Conservation Ils Advancement in 


Producing 


Efficiency 


By WARREN L. BAKER 


ONSERVATION of reservoir gas energy or pressure is 

the new universally accepted means of efficient oil pro- 
duction. It may be expected to play a most important part 
in changing the industry’s future producing methods and, 
when more fully developed and adopted, should enable the 
country’s operators to recover a larger percentage of the oil 
existing in any known oil pool than ever would have been 
anticipated according to former prevailing ideas of oil re- 
covery: 

The industry has been steadily advancing toward this idea 
of an efficient producing practice for many years, but it re- 
mained for the general economic conditions, greater knowl- 
edge and resulting advanced technique, together with im- 
proved equipment, of the past few years, to give tremendous 
impetus to the movement. 

The first step in this direction was the application of arti- 
ficial forces to oil reservoir sands for the purpose of restoring 
the pressure in depleted or 
nearly depleted pools. The 
new conception is different 
from this older method in that 
(1) it is not a pressure restor- 
ation plan but one of pressure 
maintenance, (2) it is applied 
immediately upon the comple- 
tion of the well or wells, rather 
than awaiting the time when 
the natural or original pres- 
sure is practically depleted, 
and (3) it is a utilization of 
natural forces rather than the 
use of artificial factors. 

This new producing policy, 
that may be termed either as 
pressure maintenance or con- 
servation of gas energy, is 
largely the result of serious at- 
tention devoted during the 
last few years by engineers 
and other operating men, to 
the fundamental principles 
governing the production of 


oil. As the study of these prin- Christmas Tree on well that has been tubed while flowing 


ciples has progressed, it has 

become more and more evident, from the viewpoint of ef- 
ficient recovery, that too little consideration has been given 
to the physical conditions and the various forces at work in 
the reservoir itself. 

The study of these fundamental producing principles has 
led to the adoption of the belief that the measure of efficiency 
in oil recovery is the quantity of gas produced per barrel of 
oil and that the smaller the gas-oil ratio, or gas factor, the 
greater is the efficiency of recovery. The gas factor is defined 
as the number of cubic feet of free gas produced with a barrel 
of oil. Therefore, the subject of pressure maintenance evolves 
itself into one of gas-oil ratio control, with the object being 
to produce as much oil possible with the lowest amount of 
free gas. 


Gas is the most important factor in moving oil from the 
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reservoir sands to the bottom of the well, thence upwards 
through the flow string to the surface. It accomplishes this 
work in two ways, namely: by driving the oil before it when 
it expands and by friction as a result of its velocity of flow. 
Whenever a reduced outlet at the well is provided, a certain 
amount of back pressure is applied against the natural rate of 
oil flow, the amount of back pressure depending upon the 
original pressure of the well and the size of the opening, and 
this retards the flow velocity and expansion of gas, which 
action permits a smaller amount of gas to carry the oil to the 
surface. 


The application of this principle maintains the pressure of 
oil wells at a higher level for a longer period of time; in other 
words, the decline in pressure is much slower than normal, 
thereby prolonging the flowing life and increasing the ulti- 
mate recovery of oil. The ultimate production will be in- 
creased because of the prolongation of the well’s flowing life 
if the gas-oil ratio is decreased 
and vice versa. If the gas-oil 
ratio of a well is 750 cubic 
feet per barrel during open 
flow and the gas factor is cut 
to 500 cubic feet a barrel by 
applying a control, it means 
that on every barrel of oil pro- 
duced 250 cubic feet of gas 
energy is saved. It therefore 
follows that, whenever two 
barrels of oil are produced at 
500 cubic feet gas factor suf- 
ficient energy has been con- 
served to lift an additional 
barrel of oil, which normally 
would not have been lifted. 

Obviously, the adoption of 
a gas conservation policy for 
an entire field during the early 
stages of development would 
force a steady gas production 
over a sustained period of time 
and this would permit an 
economical utilization of the 
gas produced with the oil. This 
additional large advantage 
would permit natural gasoline plants to economically strip 
more of the gas of its gasoline content and gas companies 
would often be warranted in constructing transportation lines 
to areas previously given little thought. 

Unfortunately, there are no means of arbitrarily fixing a 
set ratio of oil to gas that may be applied to any well or field. 
Each well is an individual proposition, as the work of lifting 
oil to the surface increases proportionately with the depth; 
therefore, if the well is deep more energy, and, consequently, 
more gas per barrel is necessary to raise the oil to the surface. 
Many other factors, such as rock pressure, viscosity of oil and 
the well’s position on the structure enter into the problem of 
establishing the most efficient gas-oil ratio. 

It has been found that considerable experimenting is neces- 
sary on each well before the right gas factor can be determined 
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and it is also necessary to change the ratio from time to time 
as the bottom-hole pressures decline. 

The growing appreciation of the great value of gas energy 
as an important agency in efhciently and economically pro- 
ducing oil and the greater realization of the important effect 
secured when gas pressure is conserved has unquestionably re- 
sulted in the now fairly common field practice of bring.ng 
wells into production by means and with equipment provid- 
ing efficient control of the gas-oil ratio. 

Conservation of oil and gas in competitive areas has been 
furthered more by prorat:on than by any other factor. Prior 
to the advent of proration, conservation was limited to a 
very few areas. Proration has been a large factor in the de- 
velopment of the gas conservation policy, due to its enforced 
curtailment of produc- 
tion from each well in 
many pools. This curtail- 
ment of production from 
a given well, in most 
cases, has been achieved 
by providing a reduced 
oil outlet, resulting in the 
conservation of gas 
through means of back 
pressure. 


Methods of Applying 
Gas-Oil Ratio Control 


Reservoir gas has been 
conserved by flowing 
wells through tubing, by 
bottom-hole choking, sur- 
face chokes, and other 
means of restricting the 
flow, or a combination of 
these methods, all of which secure lower gas-oil ratios. 





Adjustable Flow Bean on a well 


wells is the use of tapered strings and adaptation of small 
diameter tubing. In the East Texas field, where all well, on 
tubed immediately upon completion, it has been found - 
if a well is allowed to produce under steady flow at three 38 
rels per hour (the present allowable recovery) the gas-ci 
ratio with tapered tubing will be about 370 cubic feet : 
barrel of oil and the same rate through 23-inch tubing g 
an approximate ratio of 455 cubic feet per barrel, 


per 
1Ves 


A most interesting installation of small tubing has been 
that of The Texas Company in Osage County, Okla. A num. 
ber of wells in the Atlantic City pool had been Pumped for 
several years, but after injecting dry gas into the sand for , 
year and running small tapered tubing the wells commenced 
to make their production under natural flow. The tubing 

used on these wells js 
from %% to one-inch in 
diameter and was run in. 
side the two-inch tubing, 
which had been used for 
pumping purposes, The 
tremendous success of the 
application of small tub. 
ing to these old produc. 
ing wells is better shown 
by the fact that their 
production ranges from 
five to twenty-five bar- 
rels per day and that the 
pressure is but slightly in 
excess of 400 pounds, 

The Phillips Petroleum 
Company has demon- 
strated the feasibility of 
properly restricting the 
flow of high-pressure 
large-volume wells with a flow bean or choke by successful 


in the East Texas Oil Field 
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application of this type equipment to its Oklahoma City pro- 
ducers. The effect of choking a well, whereby the outlet is 
reduced, is to place back pressure on the oil flow, having the 
effect of lowering its velocity. The Phillips Company has 
found that in addition to reducing the gas-oil ratios, it has 
been able invariably to increase the gravity of the oil pro- 
duced. They have found that usually wherever the best gas 
factor is found the highest gravity of oil is also obtained. On 
one of the company’s wells an increase in the value of the ail 
produced (under proration) because of its higher gravity 
averaged $732.00 monthly over a period of nearly eight 
months. This greater revenue per produced barrel and the 
saving of an estimated one million cubic feet of gas has caused 
the company to place adjustable flow beans on all of its Wil- 
cox sand wells in the Oklahoma City field. 

The latest development in choking wells is the bottom-hole 
choke, which has met with great success. This device is placed 
at the bottom of the tubing string and pinches the flow at 
this point instead of at the surface. In several installations in 
the Greater Seminole area, the Indian Territory Illuminating 
Oil Company has had wonderful success in retarding the 
amount of gas produced per barrel of oil and the long flowing 
life of some of these wells has not been short of remarkable. 


It is obvious that if pressure maintenance is to be accom- 
plished in its highest degree, steps must be taken immediately 
upon the completion of the well to conserve the gas factor, or, 
otherwise, a proportion of the gas that might have been 
saved, will escape and it can never be recovered again. There- 
fore, we find many operators providing means for controll- 
ing the gas-oil ratio immediately upon completion of a well. 

A pipe of small diameter allows gas less opportunity to rise 
through the oil in the pipe, hence the gas present in the oil 
column within a small pipe is more effective in causing move- 
ment of the oil. The use of tubing for flowing has become 
common in many areas of the country for this reason, par- 
ticularly so in California and the Gulf Coast regions, and 
tubing is now being adopted in many other parts of the 
country. 

Data from representative wells in the Yates field has shown 
the following advantages when using tubing as the flow 
string: increased production from small wells that did not 
have sufficient gas to produce steadily through casing; a delay 
in water encroachment due to the back pressure applied; re- 
moval of water upon its first appearance; and gas conserva- 
tion due to a reduction in gas-oil factor. 


A most important development in tubing of wells is the 
development of equipment and perfection of a method for 
tubing large-volume high-pressure oil and gas wells without 
loss of production. The ability to bring in deep wells through 
casing and then, immediately after their completion, regard- 
less of volume or pressure, to tube them with the size of tub- 
ing that permits the most efficient use of the gas present is 
a decided advantage in maintaining pressure of deep wells; 
where the pressure is usually very high and the gas factor 
likely to be excessive. 

Another rather new development in the practice of tubing 


Another means of placing back pressure on a well is with 
the gas pressure regulating mechanism of a trap. While oil 
and gas traps are used primarily as separators, any back pres- 
sure can be held on a well up to the trap’s safe working 
pressure. 

The most frequently used combination of the various 
methods of applying back-pressure is that of tubing and 
adjustable chokes. In many cases, the application of both 
types of equipment on a well is an improvement over the 
use of either one alone. 
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The Property of Oiliness 


By H. B. BATCHELOR, Research Chemist 


VERY part of a machine that slides on or moves over 
E another part must overcome the resistance that is called 
friction, which is in evidence from the slightest motion to 
the highest speed. There are two types of friction, unlubri- 
cated or solid friction, and friction of lubricated surfaces. The 
friction that interests the lubricating engineer is the friction 
of lubricated surfaces, which consists of two kinds, static 
friction and fluid friction. 


Static Friction 


There are two theories for static friction: first, the theory 
of the irregularities of the surfaces, and second, the mole- 
cular attraction theory. Coulomb’s theory of the irregulari- 
ties of the surfaces teaches us that a solid surface although 
highly polished, is never perfectly smooth, but has small pro- 
jections called asperites. Static friction is caused by the inter- 
locking of these irregular surfaces even if covered by a film 
of oil. Mr. W. C. Wilharm in experimenting with metals in 
2 bearing found on examining under a microscope the surfaces 
where motion had occurred, that the softer metal had worn 
away and the harder metal 


ings happen only through carelessness, but in many types of 
bearings the lubrication is inadequate because journal move- 
ment is much slower than that for which it was designed. 
This happens in nearly every case when the machine is started 
and stopped. We have learned by experience that as the speed 
of the journal increases the frictional resistance becomes less. 
This is attributed to the influence of the rotating surface to 
build up a thick film of oil around itself. The greater the speed 
the greater the tendency this film has to increase, even persist- 
ing under heavy loads. In the regime of fluid lubrication the 
friction is governed by different conditions of the lubricant, 
bearing, and speed. This fluid film lubrication is an ideal state, 
but no machine can run its entire life in this regime. 


Oiliness 


In slow speed, heavy loads, or in starting and stopping, the 
fluid film becomes ruptured and another property of the oil 
has to be considered. This property is called oiliness. By oili- 
ness is meant the power of the oil to reduce friction when 
there is a metal-to-metal contact. All oils, therefore, possess 

oiliness, but some possess 





had been built up. The 
question may arise, why 
one metal was cut away 
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when the surfaces were | 
actually separated by a 
film of oil. This is easily 
answered by the follow- 
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ing example. A cutting 
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tool in cutting a piece of 
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metal is exerting no more 
than the wedge action of 
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the property to a greater 
degree than others. Also 
the lubricant may show a 
greater degree of oiliness 
OM| ON STEEL on one metal than on an- 
other. 

In this oiliness regime 
an oil must form a tena- 
cious film over the metal 
surfaces, reduce the fric- 


tion, and prevent abra- 





a tool between the chip 
and the parent metal. Pic- 
ture then, that these metal 
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sion. Therefore, the lubri- 
cant must have the power 
to wet or spread over the 
surface and form an ad- 








surfaces are covered with TEN MINUTE INTERVALS. 
asperites acting as minute 

chisels covered with a 

film of oil working on the metal surface. 

When lubricated surfaces remain at rest for a period of 
time the oil film is more or less pressed out and the asperites 
puncture the film, making a certain amount of metal-to- 
metal contact. The result is that on starting motion the 
static coefficient of friction will approach the value of solid 
friction. Increase in pressure between the surfaces in contact 
increases the coefficient of friction, that is, causes interlocking 
of more of the asperites. 


Many authorities do not agree with the theory discussed 
above, but attribute the friction to molecular-attraction, and 
explain the reduction of friction by stating that various 
chemical substances dissipate the attractive forces of the two 
surfaces through the absorbed film. There is no doubt that 
we do come in contact with properties or effects from both 
theories, but there is not a known way to measure or de- 
termine the small per cent of friction that is caused by the 
molecular-attraction. Knowledge of the theories suggests that 
the greatest per cent of friction is caused by the irregularities 
of the surfaces. 


Fluid Friction 


_ Fluid friction makes its appearance in shafts and rotating 
journals and bearings. In actual practice unlubricated bear- 
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| sorbed film. This action 
is on the border line be- 
tween a physical and 
chemical action. There is no adequate proof to definitely 
classify it. 

The function of the adsorbed film lies in the fact that 
owing to it, the metal rubbing surfaces are no longer in direct 
contact, but the more mobile oil molecules are on the contact 
surfaces. These oil molecules are more easily subjected to 
changes of orientation. The molecules of the adsorbed film 
are not as mobile as the molecules of the liquid phase. There- 
fore, in fluid lubrication the friction is due to the shearing 
apart of the molecules and is less than the friction of the ad- 
sorbed film. Friction in the adsorbed film is greater than in 
the fluid regime, but is much less than that of unlubricated 
surfaces. 

The effect of oiliness is dependent on the manner of the 
arrangement of the molecules at the interface. The most 
chemically active part of the molecule is adsorbed or attached 
to the metal, and the less active part of the molecule extends 
away from the metal and is free in all relation to it. In this 
manner a tenacious film is formed over the surfaces, on which 
the moving part rides, forming a cushion and substituting the 
friction of the molecules in the film for the friction of the 
metallic surfaces. 

The most tenacious adsorbed film is formed by unsaturates 
or by chemical compounds of a polar nature, that is, a com- 
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pound composed of molecules that have a more chemically 
active group of atoms at one end of the chain and less active 
atoms at the other end. These molecules tend to arrange 
themselves in a particular manner. In illustration, take acetic 
acid, which has a polar group in its composition. This sub- 
stance with its polar group on one end and less active hydro- 
carbon group on the other, we may say has dual chemical 
properties. One part of the molecule may be adsorbed or may 
react chemically with another compound, while the other end 
is not affected by this reaction. For example, recall the fa- 
miliar illustration of oleic acid film on water. When oleic 
acid is placed on water it acts in the same manner as the 
acetic acid. The polar end of the molecule is adsorbed or 
dissolved in the water, while the non-polar end is unaffected. 
If oil is placed on the surface of the water the non-polar 
group of molecules are adsorbed or dissolved by it. Here one 
has two substances that are absolutely neutral to each other, 
bound together by many bands of molecules extending from 
one substance to the other. It is apparent that oiliness is in- 
fluenced by the chemical composition of the molecules which 
causes such orientation. 

According to Archbutt and Deeley, any solid surface may 
have stray chemical bonds located at points over the surface, 
the distance apart depending upon the dimensions of the 
molecules or atoms of the 
solid. This fact will de- 
termine how many mole- 
cules may be held per unit 
area or square centimeter. 
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The substances that are 
more readily adsorbed | 
possess the greatest | 
amount of physical- 
chemical energy, for ex- 
ample, unsaturates, and 
sulphur and oxygen con- 
taining compounds. The 
adsorbent power of sub- 
stances in the same series 
increases with their mole- 
cular weights. 
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Effect of Acids on Oiliness 


Acids or acid derivatives that possess the power of orienta- 
tion lower the coefficient of friction, that is, increase oiliness. 
The free fatty acids are more effective than their derivatives. 
Oiliness is influenced very little by the addition of a free 
fatty acid over a certain amount. As a rule seven-tenths of 
one per cent of a free fatty acid in an oil will reduce the 
coeficient of friction to approximately the same coefficient 
of friction as the acid. Adding an excess of the acid aids very 
little in lowering the coefficient of friction. 


Effect of Asphaltenes on Oiliness 


In order to determine what effect asphaltenes that are pres- 
ent in oil (or have been formed during its use), have upon 
the property of oiliness, the author made the following inves- 
tigation: 

An odorless, colorless, tasteless mineral oil was selected for 
the oil to be tested because it is a standardized commercial 
oil, highly refined, and free from any properties that would 
effect oiliness during the testing on the oiliness machine. 

The Herschel oiliness machine was the instrument used to 
test the property of oiliness. This machine has been con- 
structed to eliminate or greatly diminish the influence of vis- 
cosity, by using so low a speed for the test that the coefficient 
of friction, that measure by which oiliness is judged when 
there is metal-to-metal contact, will be in maximum value. 
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PERCENT OF ASPHALTENES 
AVERAGE COEFFICIENTS OF FRICTION OF THE TESTS 
PLOTTED AGAINST PERCENTAGES OF ASPHALTENES. 


The greater the oiliness of the oil the smaller the coeffic; 
of friction will be. wins 
Oiliness is very difficult to measure, even on the best de 
veloped machines that are now constructed for measuring thi 
property. The difficulty is in preparing the metal surface [ 
a degree of smoothness where the roughness of the Surface 
will not affect the tests. Much time was used in Preparing the 
disc for the tests. Many tests were made to obtain the results 
Since it was impossible to obtain exact reproducible results is 
each case, an average for each was taken from the many trials 
Figure 1 gives the results of the tests of mineral oil on steel 
and brass. The coefficient of friction is plotted against time to 
show that a period of time has to be taken to run or wear in 
the bearing before the machine will give a constant reading 
Any reading taken before the surface is in wi 
y reading € ce is run in will be too 
high and incorrect for the coefficient of friction. The last 
readings that fall approximately in a straight line on the graph 
are taken for the correct reading of the coefficient of friction, 
The coefficient of friction is smaller for steel than brass, 
Evidently there was a greater affinity between the mineral oil 
and steel than the mineral oil and brass, which gave the more 
tenacious film and aided in descreasing the coefficient of fric- 
tion. There also was less wear on the steel disc than on the 
brass disc. This wear was not necessarily because the brass 
disc was the softer metal, 
but because the film was 
less tenacious and there 
was more metal contact, 
In Figure 2 the coef- 
ficients of friction are 
plotted against per cents 
of asphaltenes in the oil. 
The coefficient of fric- 
tion for the brass surface 
is higher than for the steel 
surface. This difference is 
approximately the same 
as was shown by the min- 
eral oil, being unaffected 
by the addition of the 
asphaltenes to the oil. The 
asphaltenes must have 
acted as a neutral colloid 
in the oil phase, the smaller increase of friction being due to 
the friction of these particles. The above reasoning is sub- 
stantiated by Figure 2. The property of oiliness has decreased, 
that is, the coefficient of friction increased very slightly as the 
percentage of asphaltenes was increased in the mineral oil. 
A slight settling out of the asphaltenes showed that asphal- 
tenes dispersed in mineral oil did not make a true colloidal 
solution. The absence of the resinous substance (its ever-pres- 
ent ally in petroleum oil) seems to leave the asphaltenes with- 
out a protective colloid, and they are unable to remain dis- 
persed in the refined mineral oil, as they do in the natural 
petroleum oils. 


ASPHALTENES ON BRASS 
ASPHALTENES ON STEEL 


0.50 0.75 10 


The results show that asphaltenes in mineral oil, up to one 
per cent decrease the property of oiliness to a small degree. 
However, in practice, using motor oils sold by reputable com- 
panies, this may be considered negligible, for from the survey 
made by the United States Bureau of Standards of samples of 
differgnt commercial oils that are on the market, the average 
amount of asphaltenes was only 0.064 of one per cent. 

Neely* recently pointed out that in the zone of fluid-film 
lubrication, viscosity is the only property of the lubricant 
affecting friction. Under the conditions of boundry or partial- 
film lubrication the oiliness of the lubricant is of major im- 
portance. Differences in oiliness characteristics constitute the 
essential differences in the lubricating value of oils. 


*American Petroleum Institute Meeting, June 3, 1932. 
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Road Oil Specifications and Refining Methods 


By F. R. STALEY 


XTENSIVE experimental work on the application of oil 

to roads has been carried on during the past year by the 
United States Bureau of Public Roads and by many of the 
state highway departments. This work was generally con- 
ducted in a scientific manner so that considerable progress 
has been made. Excellent results have been obtained at low 
cost on roads which are not subjected to very heavy traffic. 
Oiled roads are very satisfactory for secondary highway sys- 
tems. Great mileages of hard surfaced roads are required in 
many states where the volume of traffic does not justify the 
expense of concrete paving. 

Many refiners have codperated with highway engineers in 
order to develop satisfactory road oils and to formulate speci- 
fications for various grades. Last October a Road Oil Con- 
gress was held in Tulsa, Okla., which was attended by high- 
way officials, engineers and petroleum refiners. The purpose 
of the conference was to stress the possibilities of road oil 
which will undoubtedly furnish a 
large field for petroleum products. 


By checking the results obtained 
with various road oils, and by co- 
operating with refinery chemists, 
suitable road oil specifications can 
be developed so that a satisfactory 
product can be furnished at a suit- 
able price, and it will not be neces- 
sary to meet some unnecessary re- 
quirement. Since the oiling of roads 
is really only in the development 
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THIS MONTH'S COVER 
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Through the courtesy of L. A. 
Cranson, secretary, Honolulu Oil 


A 3,500-barrel two-stage distillation unit was recently 
put into operation in an Eastern refinery to produce speci- 
fication asphalt. A variety of charging stocks can be used in 
it, including mixed base crude, heavy asphalt base crude, 
heavy fuel oil, heavy reduced crude, or cracking still resi- 
duum. The products recovered are naphtha, gas oil, and 
specification asphalt. 

In order to produce salable asphalt and road oils from crack- 
ing unit residuum a vacuum flash system has been developed. 
No heater is required. The hot residuum is flashed in a vacuum 
tower where the light fractions are vaporized overhead, and 
the gas oil is stripped from the bottoms by steam. Since crack- 
ing capacities have increased so greatly during the past year 
for the production of high octane gasoline the quantity of 
asphalt and road oils produced from cracking plant residuum 
will no doubt expand. 


The most important research problems in connection with 
road oil are the ductility of the resi- 
due and its life. Penetration of the 
bitumen into mineral aggregate and 
the displacing effect of water are 
also important problems for study. 
Emulsions used for roads are of in- 
terest to chemists and engineers at 
the present time. The problem is to 

















period considerable change in the 
specifications can be expected. In 
some states the trend is toward 
lighter oils, while in others the op- 
posite is required, even cut-back 
asphalts being used. 

The specifications of most states 
require a residue or asphalt content 
test, either 80 or 100 penetration. 
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Corporation, Ltd., San Francisco, |} make the emulsion of the desired sta- 

Calif., we reproduce on our front |} bility and penetrating power. 

cover this month an air view ofa |} Testing Methods 

portion of the Rincon oil field, Ven- , 

tura County, California. In the |} _ Most ot the ew agen Ager ye 

foreground the foundation of Sea- i a eae ee 
, 9 \4 asphalts are A.S.T.M. standards. 

cliff Development Company's well r They include determination of bitu- 

No. | is under construction and is | men, ductility, penetration, viscos- 

made accessible by the pier of the | ity (Saybolt Furol or Engler), float 

General Petroleum Corporation, |{ test, asphalt content and some 


owners of the two completed 
wells alongside. 


others. 
The ductility of an asphalt or 








Very often tests on the residue are 
specified, frequently its ductility at 
two temperatures must be deter- 
mined. In these specifications that 
require no residue tests grades 0 and 1 are used as dust pal- 
latives and primers, grade 2 is used for mixing, and grade 3 
tor surface treatment to be applied hot. 


Refining Methods 


Road oils are processed from mixed-base or asphalt base 
crudes. The residuum from these crudes after atmospheric or 
vacuum distillation can be used. Recently cracking still resi- 
duum has been processed to produce specification asphalts. 
The residue of certain crudes produce superior road oils or 
asphalt after the light fractions are skimmed off. Very often 
it is blown while hot in a shell still to make it meet specifica- 
tions which can be accomplished by oxidation. 

The most modern type of unit for distilling asphalt and 
mixed base crudes is the two-stage vacuum-atmospheric still. 
The light fractions of the crude are flashed off in the atmos- 
Pheric tower, and the heavier fractions or lubricating stocks 
are flashed off in the vacuum tower, while the asphaltic con- 
tent of the crude concentrates in the residuum which can 
be made to meet asphalt or road oil specifications. 
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semi-solid bitumen is measured by 
the distance to which it will elongate 
before breaking when two ends of 
a briquet of the material are pulled 
apart at a specified rate of speed and at a specified temper- 
ature, which for a normal test shall be five cm. per minute 
at 25 degrees C. (77 degrees F.). The A. S. T. M. designation 
for the tentative method of test for ductility of bituminous 
materials is D113-26T. 


According to this method a standard briquet mold is used 
for the sample. The water bath must be maintained at a 
temperature not varying more than 0.1 degrees C. from 25 
degrees C. (77 degrees F.). The volume of water shall be not 
less than 10 liters and the sample shall be immersed to a 
depth of not less than 10 cm. and shall be supported on a 
perforated shelf not less than five cm. from the bottom 


of the bath. 


Any apparatus may be used for pulling the briquet of 
bitumen apart that is so constructed that the briquet will be 
continuously immersed in water and the two clips pulled 
apart at a uniform rate of speed at 5 cm. per minute. 


| 


| 


Procedure 


The bituminous material to be tested shall be completely 
melted at such a temperature that it will be thoroughly fluid 
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—with ordinary paving asphalt cement this is about 160 
degrees C. (320 degrees F.). It shall then be strained through a 
50-mesh sieve and, after a thorough stirring, poured into the 
mold. The mold shall be assembled on a brass plate and so as 
to prevent the material under test from sticking, the surface 
of the plate and the interior surfaces of the side pieces of 
the mold shall be thoroughly amalgamated. In filling the 
mold care shall be taken not to disarrange the parts and thus 
distort the briquet. In filling, the material shall be poured in 
a thin stream back and forth from end to end of the mold 
until it is more than level full. It shall be left to cool to room 
temperature and then placed in water maintained at 25 de- 
grees C. (77 degrees F.) for 30 minutes, after which the 
excess of bitumen shall be cut off by means of a hot putty 
knife or spatula so that the mold shall be just level full. 

The brass plate and mold, with briquet, shall then be placed 
in the water bath and kept at a temperature of 25 degrees C. 
(77 degrees F.) for a least one and one-half hours, when the 
briquet shall be removed from the plate and the side pieces 
detached. 

The rings at each end of the clip shall then be attached to 
the pins or hooks in the ductility machine and the two clips 
pulled apart at a uniform rate of 5 cm. per minute until the 
briquet ruptures. The distance through which the clips have 
been pulled to produce rupture shall then be measured in 
centimeters. While the test is being made, the water in the 
tank of the ductility machine shall cover the sample by at 
least 2.5 cm. and shall be kept continuously at a temperature 
within 0.5 degrees C. of 25 degrees C. (77 degrees F.). 

A normal test is one in which the material between the two 
clips pulls out to a point or thread until rupture occurs at the 
point where the thread has practically no cross-sectional area. 
The average of three normal tests shall be taken and reported 
as the ductility of the sample. 

If a normal test is not obtainable on three successive tests, 
the ductility should be reported as being unobtainable under 
the conditions of the test. 

Penetration is defined as the consistency of a bituminous 
material, expressed as the distance that a standard needle 
vertically penetrates a sample of the material under known 
conditions of loading, time and temperature. Where the con- 
ditions of test are not specifically mentioned, the load, time 


= 





and temperature are understood to be 100 g., 5 seconds 25 
degrees C. (77 degrees F.), respectively, and the units of 
penetration to indicate hundredths of a centimeter, 

In making the test the sample is placed in the transf 
dish filled with water from the water bath of sufficient de ‘ 
to completely cover the container. The transfer dish comnts 
ing the sample shall then be placed upon the stand of the 
penetration machine. The needle loaded with specified Weight 
shall be adjusted to make contact with the surface of the 
sample. This may be accomplished by making contact of the 
actual needle point with its image reflected by the surface 
of the sample from a properly placed source of light. Either 
the reading of the dial shall then be noted or the needle 
brought to zero. The needle released for the specified Period 
of time, after which the penetration machine shall be adjusted 
to measure the distance penetrated. 

At least three tests shall be made at points on the surface 
of the sample not less than 1 cm. (+g inch) from the side of 
the container and not less than 1 cm. (% inch) apart, 
After each test the sample and transfer dish shall be returned 
to the water bath and the needle shall be carefully wiped to. 
ward its point with a clean, dry cloth to remove all adhering 
bitumen. The reported penetration shall be the average of at 
least three tests whose values shall not differ more than foyr 
points between maximum and minimum. The A. S. T, 
designation is D5-25. 

The A. S. T. M. designation for the standard method of 
test for the determination of bitumen is D4-27. The total 
bitumen is the weight of the sample taken minus the total 
weight of the matter insoluble in carbon disulphide. 

The multiple life type of bituminous surfacing originated 
in the Northwest and consists of alternate layers of bitumen 
and aggregate. Maintenance of oiled roads is important. Many 
projects reported as failures would have been successful if 
properly maintained. 

Refiners cannot afford to overlook the fact that oiled 
roads are becoming increasingly important in the economic 
scheme of hard surfaced highways, and it will be to their 
advantage to codperate with the highway departments to 
develop road oils that will give the best results at minimum 
cost, and at the same time they can develop a large potential 
market for petroleum products. 

















Ms POMUA* RE-Lé 


Flash Jug for fractionating cracking plant residuum into gas oil overhead and asphalt bottom. 
The tower is equipped with condenser for the overhead vapor, vacuum run down tank, baro- 
metric condenser for steam and steam jet air pumps for removing non-condensable vapor. 
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When you lay cast-iron pipe, use the 
joints you know to be permanently tight— 
that will last as long as the pipe itself. Use 
the joint that is successfully holding pres- 
sures on more than 100.000 miles of line 
pipe. Use tried and proved gaskets that have 
been specially developed and constantly 
improved over a period of 41 years for 
your kind of service. Use Dresser Couplings. 





Dresser Cast Couplings, Style 53,. are 
furnished for all sizes of plain-end cast-iron 
pipe up to and including 30-inch. Light- 
weight flanges are made of high-tensile al- 
loy cast me nal: bolts are either galvanized 
or cadmium plated. Write for ‘tiserahere: 


* 


S. R. DRESSER MFG. COMPANY 
Bradford, Pa. 


In Canada: DRESSER MFG. COMPANY, LTD. 
32 Front Street, W., Toronto, Ontario 
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Instrument 

Board Design 

Is Efficiency 
Factor in 

Station Operation 


HE efficiency of a gas line compressor station, or the main 
line stations of an oil transportation system, usually 
representing a large investment, is greatly influenced by the 
instrument board controlling its operation. Many stations 
have been built containing machinery costing hundreds of 
thousands of dollars, but for economy’s sake, an inexpensive 
board may be installed. In many cases old gauges that have 
been in service for years are salvaged and used. Frequently 
such instruments are inaccurate and then the board is so 
designed that it is necessary to shut off the gauge lines and 
remove the instrument for a test. 
Within the past few years, pipe line companies have been 
devoting more attention to the design of instrument boards 





Rear view of system board 
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Front view of unit system board 


and the purchase of equipment. These companies formerly 
made periodical tests of their gauges and, when necessary, 
the gauge was removed and sent to the company shop for 
repair. This frequently involved considerable expense. 

The Oklahoma Pipe Line Company, Muskogee, Okla., is 
one of the companies that design instrument boards with the 
view of improving their service. Such an installation is located 
at the company’s Glenn Pool, Oklahoma, station. 

It is a unit system board which will permit adding new 
panels or removing any of the existing panels. All piping is 
so manifolded as to permit the cutting in or out of any one 
panel without disturbing the others. 

Each panel is equipped with both an indicating and re- 
cording gauge and the board now in use contains three panels, 
Two of these are in constant service and the third is used as 
a stand-by installation. Whenever a test is desired, the instru- 
ments on the panel are isolated and the test made. Should the 
test reveal the necessity of an adjustment or repair, the gauge 
is removed and the stand-by panel used until the gauge has 
been repaired. No local repairs are made. 

The board is set a sufficient distance from the side wall 
to permit station engineers to reach all connections and valves 
with comparative ease. All piping is half inch, and all of the 
gauge lines are manifolded to the pressure lines. While the 
manifold appears somewhat complicated in comparison to 
standard gauge board installations it is so spaced that con- 
nections may be made or broken with little or no trouble. The 
board is amply braced to make the connections more rigid. 
Considerable space was conserved by using stainless steel 
needle valves, which also give close regulation. 

Because of the space provided, the back of the board is 
easily kept clean. The board front consists of the manv- 
factured panels and the desk upon which the station oper- 
ators prepare and record their reports. 

While this type of gauge board construction represents 4 
higher first cost than types formerly used, its use is proving 
more economical in the long run. During its period of oper- 
ation the service of this installation has been highly satis- 
factory. 
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Metering Crude Oil 


By K. C. SCLATER 


ECENTLY the Railroad Commission of the State of 

Texas issued orders to transporters of oil requiring that 
all pipe lines carrying oil from the East Texas field be 
equipped with oil meters. This order included main pipe lines 
and auxiliary lines to loading racks, refineries and stock tanks. 
It is stipulated in the order that no by-pass be installed around 
the meter. Naturally, issuance of the order has aroused in- 
creased interest in the metering of crude oil, especially in view 
of the fact that the accuracy tolerance as set forth in the 
order is held to 2 per cent plus or minus; that is, the limit of 
meter error should not fall without the range of 98 and 102 
per cent. 

Compared with the metering of water, the accurate meter- 
ing of crude oil is a comparatively difficult problem. Water is 
a homogeneous liquid, and, under ordinary pressures and 
temperatures, offers no serious difficulties such as are en- 
countered in the quantity measurement of crude oil. Crude 
oil is a complex mixture of hydro- 
carbons and its physical properties 


which may be to change the physical character of the crude 
itself. However, as the pipe line requirements for water and 
B. S. are strictly limited to very small percentages, metering 
accuracy is not likely to be affected to any appreciable extent 
by the presence of water in the crude. 

The method by which a well is produced will influence 
the amount of gas in solution in the oil when it reaches the 
lease tank. Insufficient separation, or producing a well at high 
rates of flow may cause variable volumes of gas to be held 
in solution in the oil even when it reaches the lease tank, and 
when this oil is pumped to permanent storage the agitation 
resulting will tend to liberate the gases held in solution. Thus, 
when the crude passes through the meter a false reading may 
result as to the actual quantity of liquid that has been passed. 
This difficulty is the principal reason why the accurate meter- 
ing of crude oil from wells before the oil is run to lease storage 
has not been found altogether practicable. Complete absence 
of free gas in the liquid seems to be 
an essential requirement for the ac- 








therefore are quite different from 
those of a simple homogeneous 
liquid. Even among crude oils there 
are vast differences in their chemical 
and physical character and no two 
crudes are exactly alike. Crudes pro- 
duced from the same field but from 
different horizons in that field may 
differ vastly in chemical and physi- 
cal character, hence under changes 
of temperature and pressure will ex- 
hibit varying physical properties. 
When crude oil is produced from 
the well and placed in the lease 
tanks it usually contains some gas 
in solution, and probably some of 
the lighter hydrocarbons that are 
unstable under ordinary pressures 


ape a lines.—Editor. 
and temperatures. Gas in solution in 





The recent ruling of the Texas 
Railroad Commission stipulating 
that meters be placed on all lines 
transporting oil from the East Texas 
field constitutes a new step in oil 
transportation practice. 


Since this new ruling may exert a 
broad influence in future pipe line 
operations, especially in flush fields, 
The Petroleum Engineer presents to 
its readers five consecutive timely and 
authoritative articles dealing with va- 
rious phases of metering oil in pipe 


curate metering of crude oil in prac- 
tical field operations. 

It is still universal practice to 
gauge crude oil in tanks, conse- 
quently all pipe line runs are checked 
by this method. Where meters are 
installed, meter readings are checked 
against the tank gauges. From a 
consideration of the varied nature 
of natural gases and their effect on 
the volume of crude oil, when lib- 
erated from solution under relatively 
small changes of pressure and tem- 
perature, it would seem that, to get 
a thorough check on meter read- 
ings, rather than depend solely on 
tank gauges, it might be necessary 
to run analyses of the crude both 
before and after passing through the 








the crude may be in the liquid or in 


meter. That is, run check analyses 





the gaseous phase, depending on the 
pressure, temperature and the pro- 
ducing conditions in the well. Its presence not only may give 
a high liquid reading when passing through the meter, but it 
may also, if there is any appreciable reduction in pressure after 
the fluid passes through the meter, cause excessive shrinkage. 
The amount of this shrinkage can easily be greater than the 
limits of error allowed in the meter. This is especially likely 
to occur in the case of oil produced from the East Texas field. 

Oil from this field has natural gas in solution, a large pro- 
portion of which is composed of the heavier gasoline con- 
stituents. Near atmospheric temperature and pressure these 
are unstable, hence a slight change in pressure or temperature 
may change them from the liquid to the gaseous phase and 
may cause their release from solution. This would cause a 
considerable change in the volume of the crude because the 
heavier the molecular components of the gas liberated from 
solution the greater the shrinkage. 

In addition to gas in solution there is likely to be small 
amounts of sand, silt or other gritty impurities in suspension 
that will be detrimental to the metering equipment by causing 
¢: cessive wear and tear unless some provision 1s made to re- 
move these impurities or effectively combat the conditions 
that they set up. Water may also be present, the effect of 
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on the crude in the working tank 
and in the receiving tank. In this 
way the effect of shrinkage caused by some of the heavier 
gases being released from solution could be observed and due 
allowance made. But to assume that, should the amount of 
crude pumped into the receiving tank be less than that 
pumped from the working tank, it is due to inaccurate gaug- 
ing, would be seriously in error. If progress in the metering 
of crude oil is to be made, the effects of the various constitu- 
ents of natural gas in solution in crude oil on their liberation 
from solution should be observed and the necessary correc- 
tion made for shrinkage. 

Another factor that is worthy of investigation in con- 
sidering the possible accuracy with which crude oil can be 
metered is the rate of release of the various components of 
the natural gas from solution. In regard to oil in lease tanks 
the volume and composition of gas in solution are dependent 
on several factors. 

East Texas crude has certain characteristics that make its 
accurate quantity measurement difficult. The fact that it 
contains proportionately large amounts of the heavier mole- 
cular components of natural gas means, of course, that much 
of it will come out of solution at comparatively low pres- 
sures. Also the rate of release of the gases from solution will 
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lore , 


A 6-inch liquid meter of the current or velocity type 
installed on a main pipe line in Oklahoma. 


be slow and depend to a large extent on how the oil is handled 
before it is run to the lease storage tank. In other words, the 
method of producing the well will be an important factor 
influencing the release of gas from solution. If the oil has 
been subjected to considerable agitation and is passed through 
an efficient trapping system there may not be enough gas 
left in solution to seriously affect the accuracy of the meter. 

The rate at which the well is produced may enter as an 
important factor. If the well is produced at a slow rate so 
that it makes its allowable production over a 24-hour period 
there will be ample opportunity for most of the gas to be 
released from solution. On the other hand, if the well is 
produced at a high rate so as to obtain its daily allowable 
production in a few hours, much of the gas will be held in 
solution unless an exceedingly efficient gas-oil separation sys- 
tem is used. 

In the East Texas field it is believed that there is, in many 
cases, incomplete separation of the oil and gas by the time 
it reaches the lease tank. Complete separation, however, is 
not always desired. Field storage tanks are now made vapor- 
tight and it is frequently found to be advantageous to main- 
tain the gravity of the crude. 

While a simple relationship exists between the fundamental 
quantities involved in metering fluids, it is difficult to measure 
crude oil accurately because of the difficulty of making the 
necessary corrections for appreciably viscous and expansible 
fluids. Crude oil is properly considered as a partly gaseous 
fluid and as such is subject to the effect of expansion. Dis- 
continuity of flow and absolute pressure affect the fluid 
stream in the pipe and hence may affect its measurement. If 
the pressure is changing the fluid may not fill the pipe and if 
there is any gas in solution it may come out while the crude 
oil is being pumped. It is also important to note that with 
many grades of crude the changes in velocity distribution in 
the stream-line flow, will be quite severe for relatively small 
changes of temperature. 

It is interesting to note that although the viscosity of gases 
increases with an increase of absolute temperature, the vis- 
cosity of crude oil will generally decrease with an increase of 
temperature. This is attributed to the fact that the molecules 
of the gas being more widely separated less interchange of 
momentum between the molecules occurs. 


While viscosity is considered to be practically independent 
of pressure for a homogeneous liquid, it is not exactly true of 
crude oil, which is a mixture of hydrocarbons each differing 
slightly in chemical and physical properties. 


Meters for the measurement of liquids may be conveniently 
classified as follows: orifice meters, displacement meters and 
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current, impulse-wheel or velocity meters. Of the orif 
meters, the thin plate type, the venturi type and the noz ni 
type are most common, while of the displacement meters 
disc type, the rotary type and the piston type are well have, 
There are also refined forms of the Pitot tube that h 7 
been successfully used for water measurement in Pipes, mm 
For the measurement of crude oil in trunk Pipe lines th» 
venturi meter is in successful use and meters quantities and 
rates of flow well within the desired range of accuracy. 
A well designed positive displacement piston type 


. : : Meter 
has also been in successful use for several years for the 


: 2 ‘ ; : ACCurate 
quantity measurement of refined oils. This meter has also had 


a limited application in California fields on Measuring the 
quantities of crude oil produced by wells. Where it has been 
used for oil field service of this nature special provisions have 
had to be made to prevent free gas—liberated from seletinn 
in the oil—from passing through the meter. This meter has ; 
compensating device for temperature changes of the liquid. 
On refined oils this meter is accurate to within less than } 
per cent. 

Interesting tests that may be far-reaching in their resylts 
are under way in Oklahoma. Crude oil measurements are 
being made with an approved type of velocity meter specially 
adapted to crude oil pipe line service. The meter is installed 
on a main pipe line about 30 miles from the pumping station, 
It is interesting to note in connection with this installation 
that the pumps are of the reciprocating type. The pressure at 
the metering point is from 50 to 100 pounds. 

Some interesting data on the accuracy of this type of meter 
are being gathered. 

Pumping oil at the average rate of 23,000 barrels daily, 
the total variation between the working tank gauges and 
meter readings, over a period of 23 days, was less than 0.004 
per cent. Compared with the daily tank gauges the meter 
showed an average of 0.898 slow, and 0.646 fast. These aver- 
ages were taken over the 23-day period. 

Over a period of 12 hours, during which more than 2,000 
barrels of oil passed through the meter, the variation be- 
tween the meter and the receiving tank gauge was 0.568 per 
cent, or a total difference of less than 12 barrels. 


This oil was about 39 degrees gravity A.P.I. and was being 
pumped from storage tanks near the field. 


With this remarkably close accuracy, which is well within 
the limits of allowed error, it is to be expected that the dif- 
ficulties of crude oil measurement will be eventually over- 
come. At any rate, it is expected that the net results of the 
East Texas order will be to hasten progress and development 
in the metering of crude oil. 





Here can be seen the meter and by-pass installation. 


In the background is the receiving tank. 


The PETROLEUM ENGINEER 














(0) 














TRANSIT 


HOT OIL PUMP 
FLUID BODIES 
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“float” in their mountings 





TRANSIT 
HoT Oil PUMPS 


Have This Construction 
















EE to it that the fluid The body is supported at the 
bodies of your hot oil center line of the bore, permit- 
pumps are properly mounted, ting expansion in all directions 
and you will side-step a lot of with no change in alignment. 
trouble and expense. Each fluid body is mounted on 
two water cooled saddles as 





shown. There are no supports 
on the bottom. 


Note particularly how advan- 
tageously the saddles are placed 
—no possible chance for any 
distortion of the body. 
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Installation and Maintenance Pipe Line Meter: 


By W. C. KINSOLVING 


Operating Superintendent of Sun Pipe Line Company 
and Yount-Lee Pipe Line Company 


HE writer at the present time has installed at each one 

of five main line stations a Venturi type meter on the 
discharge or high pressure side of the station. These meters 
have been in operation since the initial operation, when the 
line was started, August, 1931. 

No attempt is here made to describe the engineering fea- 
tures of construction or technical theory of the operation of 
the meter. An attempt is merely made to set forth some of 
the maintenance features and some of the items to be guarded 
against if accuracy is to be maintained in this meter. Any 
other type of meter which is installed also will have certain 
pitfalls to be guarded against which will cause the meter to 
lose its accuracy and thus be of little service in checking the 
quantities pumped. 

As originally installed 
there were two one-half- 
inch pressure tubes, one 
leading from the Venturi 
throat and one from the 
line just above the throat 
into the pump house to 
the mercury float cham- 
ber within the metering 
device. This records the 
pressure differential be- 
tween the Venturi throat 
and the line. The whole 
theory of the Venturi 
meter is based upon this 
pressure differential and 
its accuracy must be in- 
sured for correct opera- 
tion of the meter. As 
originally installed it was 
found that this meter 
would operate within 1 
per cent error for quite 
some time and then sud- 
denly check off 20 to 30 
per cent. It was found 
that this was due to an 
accumulation of paraffin 
in the mercury float 
chamber so that the float was sticking on the sides of the 
chamber, thus causing the large inaccuracy. This was cured 
by placing water seals on the outside of the pump house in 
the one-half-inch tubes leading into the meter. These seals 
are nothing more or less than a piece of eight-inch pipe, bull 
plugged at each end, and filled completely full of water with 
the tubes leading into the meter also filled with water. The 
oil coming from the pipe line was tapped into one end of the 
water seal and the pressure of the oil transmitted through the 
water medium back into the meter so that in place of having 
oil in contact with the moving parts of the meter we have 
water. This eliminated the paraffin trouble. 

Another source of error is the accumulation or entrapping 
of gas in the tubes leading to the meter and the meter itself. 
This generally occurs when the pipe line has been shut down 
for some time and the meter float being quite a few feet 
higher than the pipe line itself, gas will tend to rise into the 
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Pair of Venturi Meters installed in pipe line station 


meter and accumulate there. If this gas is not carefully bled 
off it will cause inaccuracy due to expansion and contraction 
of the gas body in place of an inexpansible fluid medium, 4\ 
station operators are instructed to carefully bleed the meter, 
through a blow-off or bleeder line once each shift, as well 4s 
take particular care after the line has been down for =n 
length of time. Of course, at each bleeding a small amount 
of fluid is lost and it is necessary to add more water from 
time to time to maintain the water seal. 


Another source of inaccuracy that might develop will be 
an accumulation of paraffin or some foreign body in the 
throat itself. The meter calibration is based on a very accy. 
rate internal diameter measurement of the throat. If paraffin 
would accumulate at this 
point, changing this 
measurement, or some 
foreign body lodge in it, it 
will, of course, throw the 
meter off. Up to the pres. 
ent time we have not 
cleaned our Venturi 
throats for paraffin, as it 
is my belief that, due to 
the increased velocity of 
the oil through the re. 
striction a scouring action 
will keep this throat 
swept fairly clean 2n4_ of 
course, there are strain- 
ers on the suction side of 
the stations to prevent 
foreign bodies from pass- 
ing through the line. 

All of the above are 
some of the pitfalls to be 
looked for on this type of 
meter. Any other type of 
meter has similar pitfalls 
to be guarded against, 
though, perhaps they are 
not these same ones. The 
point to be made from the 
above discussion is that all 
meters are dependent for 
their accuracy upon close supervision and maintenance. It 1s 
not to be expected that meters can be placed on crude oil lines, 
sealed up, looked at once a month and any kind of close ac- 
curacy obtained. If the proper supervision is not given to thes 
meters eventually they will become inaccurate. Therefore, if 
they are to serve their purpose some system will have to be 
devised by the Commission to inspect, check and regulate all 
metering equipment at fairly frequent intervals. This will have 
to be under the supervision of an engineer with a knowledge 
of this type of equipment and one who knows the various fac- 
tors which tend to render such types of equipment inaccurate. 

The pipe line companies have no serious objections t 
meters. However, all of the operating departments clearly 
realize the limitations of such type of equipment and in fair- 
ness to all concerned, the Commission should see that these 
meters are so checked and regulated that there can be no 
doubt as to their accuracy. 
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The Official Oil Doctor symbolizes the 
Petreco staff of engineers and techni- 
cians having a cumulative experience of 
more than 300 years of intensive study, 
research and development in the elec- 
trical dehydration of crude oil emulsions. 


Bulletin No. 30-3, giving complete details of 
the Petreco Process for the Electrical Dehydra 
tion of Crude Oil Emulsions, will be mailed to 
any active oil company or executive on request 


PETROLEUM RECTIFYING CO. 
OF CALIFORNIA 


530 W. Sixth St., Los Angeles, Calif. 
Branch: 412 Petroleum Bidg., Houston, Texes 
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Installation of Oil Meters on 


Oil Pipe Lines 


By R. D. HANLEY 


Magnolia Petroleum Company 


ITH the passing of a ruling by the Railroad Com- 

mission of Texas requiring the installation of meters 
on all pipe lines in East Texas transporting oil out of the field 
to distant terminals, local refineries, permanent storage near 
or in the field and to loading racks, the measurement of fluids 
flowing through pipe lines has become of major importance 
to companies engaged in transporting oil in that area. 

Heretofore oil pipe line companies have accounted for the 
oil transported and handled by means of tank gauges. These 
gauges are dependent upon the strapping of the tank gauge 
tables, and the actual gauge of oil in the tank delivered by 
measurement. Whenever gauging was done the oil was at rest 
or the volume of oil going into or going out of the tank was 
negligible during the time of 
measurement. 

The problem of measure- 
ment of the amount of oil go- 
ing through a main pipe line 
that is operating continuously 
is an entirely different prob- 
lem as the oil has to be 
measured “‘on the run” under 
pressure, and measured con- 
tinuously. 

There are at present two 
types of meters seemingly 
adapted to this type of work, 
the displacement type and the 
flow type of meters. In the 
displacement type of meter a 
constant volume of the fluid 
being measured is displaced in 
and out of the meter, and by 
means of gears and indexes 
these displacements are re- 
corded and converted into 
standard units of measure, 
such as gallons, or barrels. 

The flow type of meter is 
one in which the fluid being 
measured flows through a con- 
striction, such as a venturi 
throat or an orifice plate, 
across which there is a pres- 
sure drop on account of the 
force necessary to overcome 
the resistance to flow. The 
meter measures this resistance 
to flow as a differential of pressure between the up and down 
stream side of the constriction. By using constants prede- 
termined for each size line, each size constriction, or type of 
fluid, and by recording this differential pressure on a time 
chart the rate of flow for any instance can be determined and 
the quantity for any time can be calculated. In the flow type 
meter the recording gauge that records the differential pres- 
sure and time, can also be equipped with a pressure element to 
record the line pressure. Integrating devices are made for use 
with the flow type of meter that will record on a dial like 
a displacement meter, the actual number of gallons or barrels 
of fluid that have passed through the meter, thus on a flow 
type meter with an integrator a continuous dial reading is 
obtained, together with a graphic record that gives a static 
and differential pressure record with regard to time. 
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Three-Inch Bassler Meter equipped with Sampler and 
Air Eliminator 


The type of meter to be used is dependent upon many 
conditions; such as size of line, pressure under which measure. 
ment is to be made, quantity of fluid to be measured, condj. 
tions of flow, such as intermittent or continuous, and cost of 
installation. 

Regardless of the type of meter installed without the Proper 
care being taken in installing and without the use of the 
proper accessories, the meter is going to be a source of grief 
and contention. The meter setting is of prime importance 
for the good and accurate operation of the meter is dependent 
upon it. The accessories needed do not necessarily increase the 
accuracy of the meter but protect and help maintain the ac. 
curacy of the meter over long periods of time. The acces. 
sories necessary for a displace. 
ment meter are a gas or air 
eliminator, and a strainer. 
Both have an important part 
in protecting the meter. The 
flow type of meter only needs 
liquid seals to prevent any of 
the fluid being measured from 
coming in contact with differ. 
ential mechanism and fluid, 
thereby causing corrosion and 
contamination. 

The actual volume of liquid 
through a meter has to be con- 
nected back to a standard 
basis of temperature of 60 de- 
grees F., and for this reason 
many of the meters have com- 
pensators that automatically 
take care of all variations in 
gravity, temperature and vis- 
cosity. With other meters the 
factors must be taken into 
consideration and the meter 
reading corrected by use of 
factors to obtain a correct 
volume on standard basis. 

Both the displacement and 
flow type of meters have been 
used around bulk stations, re- 
fineries, and natural gasoline 
plants a number of years, both 
to measure total quantity of 
fluid and rate of flow. The 
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orifice type of meter is par- 
ticularly adapted for the type of work because the changing 
of plate sizes changes the capacity of meter, and with the 
integrating devices both the rate of flow and total quantity 
passed through the meter are recorded. 
The accompanying illustration shows a meter on an oll 
pipe line. Note the air or gas eliminator. 
There is one problem yet to solve on the installation of 
meters on oil lines, that is where by-passes around the meter 
are not allowed. Whenever the meter has to be inspected, 
checked, or repaired, it will be necessary to shut down the line 
for this to be done. The practical solution at the present time 
is to install two meters in parallel, the capacity of both equal 
to the capacity of the line, capacity of one three-quarters, and 
the other one-quarter, thus a flexible installation is obtained 
in which the full range of pipe line is taken care of, together 
with ability to repair meter without shutting down the line. 
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Problems Encountered in Use of Oil 
Flow Meters 


By D. A. SILLERS 
Superintendent Measurement, Lone Star Gas Company 


IL metering history is in the process of making in the 

East Texas oil fields. Faced with the necessity of 
measuring large quantities of oil flowing in pipe lines, there 
can be no doubt that engineering skill will find a practical and 
satisfactory solution to the problem. At first mistakes will be 
made and sad experience will be gained, but this experience 
will furnish a knowledge of the problem which will lead to 
‘ts solution. The first problem that can be anticipated will be 
that resulting from paraffin building up on the surfaces of 
the venturi throat or on the 
face of the orifice plate used. 
Parafhn building up on a ven- 
turi throat will cause the meter 
to read high. Paraffin build- 
ing up on the face of an orifice 
plate will first result in low 
meter readings, due to the fact 
that building up of the ma- 
terial results in a curved ap- 
proach to the orifice instead of 
the square, sharp edge of the 
clean orifice plate. The meter 
will gradually become slower 
until such time as the paraffin 
begins to build up on the in- 
side of the orifice itself and 
from this time on the meter 
will read faster and faster. It 
can be seen that keeping the 
throat or orifice clean is very 
important and it will be neces- 
sary to examine them at fre- 
quent intervals until it is de- 
termined at what intervals 
they should be cleaned. 

It may be that the paraffin 
problem can be handled by the 
application of heat sufficient 
to melt the paraffin and carry 
it on past the meter. When an 
orifice plate is used the melted 
parafin could be tapped off 
through the connection at the 
bottom of the flange on the 
inlet side. This procedure could be compared to that of 
defrosting the cooling unit in an electric or gas refrigerator. 
If the paraffin problem becomes too serious it may be 
necessary to use a hot water or steam jacket around the ven- 
turi throat or orifice flange, automatically maintaining a con- 
stant temperature high enough to avoid paraffin deposit. This 
temperature could then be taken into account in the measure- 
ment factor. 

The venturi throat or the orifice plate constitute the first 
and the primary element of a flow meter. The second element 
consists of the meter piping and seals between the primary 
element and the recording instrument. The seals should be 
placed as near as possible to the throat or orifice flange. Each 
seal should have a relief valve to the atmosphere and each 
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Flow Meter on Mineral Seal Circulating System 
in gasoline plant 


pressure line should have a relief valve to the atmosphere at 
the highest point in the meter lines so that air or gas pockets 
can be eliminated. The piping should be installed in a smooth 
incline without sags or humps which might contain air or gas 
peckets. The seals should have small needle valve drains at 
exactly the same level, at the contact point between the oil 
and the water or prestone used as a seal, so that it may be 
determined at any time if the contact point between the oil 
and the szal is actually at the requ‘red level. The seals should 
be of sufficient horizontal area 
so that the movement of the 
mercury in the recording in- 
strument would not result in 
materially raising or lowering 
the level of the contact point 
in the seal. With the seals 
properly designed, the seal con- 
tact point periodically checked, 
the gauge line piping kept 
without leaks, and the four 
vent valves tested periodically 
for air or gas pockets, we may 
consider that the piping or 
second element in the flow 
meter is in working condition. 

The third element, the re- 
cording instrument,should give 
very little trouble. If a proper 
seal is used the mercury cham- 
ber should remain clean and 
if all adjustments are kept 
tight, the instrument should 
remain in calibration. Any 
friction in the pressure-tight 
bearing between the mercury 
chambers and the atmosphere 
can be readily detected by a 
jumpy motion of the record- 
ing pen when the instrument 
is subjected to false differen- 
tials obtained by manipulating 
the meter piping valves. If the 
pressure-tight bearing should 
leak any of the seal liquid or 
should be found to bind, it would be necessary to drain 
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the meter and renew, repair or readjust the pressure-tight 
bearing. If a seal is used which will not corrode the meter 
parts, or precipitate foreign matter into the mercury; and 
if the pressure-tight bearing does not leak or bind, it should 
not be necessary to run a water column test oftener than once 
in six months or a year. This should be done before the seal 
liquid is originally put into the meter. Modern differential 
recording instruments give very little trouble if they are 
kept clean and are not abused. It may be safely predicted that 
most of the practical troubles of maintaining oil meters will 
be in connection with keeping the throat and orifice clean, in 
keeping the gauge lines tight, free from air or gas pockets, 
and in keeping the proper level in the seal. 
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Calibrating, Testing and Operating Orifice 
Meters for Use in Metering Oil 


By W. R. McLAUGHLIN 
Superintendent Measurement, Arkansas Natural Gas Corporation 


T present very little information is available in regard to 
the use of orifice or venturi type meters in metering oil 
on high pressure trunk lines from oil field pumping stations. 
The present day differential recording apparatus of several 
prominent meter manufacturers for use on gas lines can be 
used in the measurement of oil provided they are of a suf- 
ficient working pressure. Also, the present day square edged 
orifice can be used with a fair degree of success with the 
greatest detriment being the accumulation of paraffin on 
the upstream side which must be removed periodically to 
insure proper measurement. 

The modern type orifice fittings are the most applicable 
in trunk line measurement due to the ability to remove the 
orifice plate from the line without the use of by-passes and 
without interference to the flow of oil, and with a minimum 
of elapsed time during the examination. With the straight 
flange type the oil in the meter run must be disposed of to 
make an examination of the plate, but in the case of the 
modern type fitting no oil is lost. 

It is the writer’s opinion that a venturi throat used in con- 
nection with the present day differential recording apparatus 
might result in a higher degree of accuracy than the straight 
orifice type, and require less attention for removal of paraffin. 

The differential recording apparatus should not be installed 
directly on the line as in the case of the gas meter but should 
be installed at least a few feet away, this being done to 
eliminate as much vibration from the pumps on the recording 
instrument as possible. 

It is not necessary that the meter run be level as it will not 
affect the accuracy; however, the recording apparatus shouid 
be perfectly level to insure a free movement of the float in 
the chamber. The one-half inch gauge lines can be any length 
up to 200 feet, though they must be kept free from sediment 
to eliminate stoppage. The gauge lines should be elevated 
slightly above the recording instrument to avoid as much 
drainage as possible during examination of the plate. 
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As mercury is the sealing medium in the recording ap. 
paratus, it must be kept clean. Therefore the oil should no; 
come in direct contact with the mercury. The practice 
present is to use water in the one-half-inch gauge lines and 
on top of the mercury, the differential pressure at the line 
being transmitted to the recording apparatus with the water 
as a medium. During cold weather some trouble may be en. 
countered by freezing, also if oil is used in the gauge line 
it may congeal and create a fictitious differential. For this 
reason, it is the writer’s opinion that some anti-freeze soly. 
tion should be used in the instrument and gauge lines back to 
the flange. In this case a correcting factor should be used to 
correct the co-efficient for the specific gravity of liquid on 
the top of the mercury. 

The flange connections should be equipped with traps to 
avoid accumulation of gases in the gauge lines. These traps 
should be installed on the gauge lines at the flange on the 
same level and in a vertical position, and should be tapped 
for one-fourth-inch valves at the same height on each trap. 
These valves are for the purpose of determining the height 
of the sealing medium when the meter is ready for operation. 
Two by-passes should be installed, one to connect the top 
of the traps and one to connect the bottom of the traps so 
that the heads of the sealing liquid in the traps can be equalized 
by opening the by-pass valves when the main gauge line 
valves are closed at the flange. 

After the installation is complete, the traps, meter and 
connections should be filled with the sealing liquid. After 
this is done, the valves on the high side of the orifice should 
be opened slightly, allowing the liquid to rise in the meter 
and expel the air in the gauge line through a small opening at 
the highest point on the differential gauge piping. This open- 
ing should be closed when the sealing medium appears. Next, 
the one-fourth-inch valves on the traps should be opened 
until oil appears and then closed. When this condition exists 
the differential pin should register zero. All by-pass valves 
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should then be closed and the valves at the main taps at the 
flange should be opened and the meter is ready for operation. 
To test the gauge for accuracy, the meter should be taken 
out of service and a one-fourth-inch nipple in the shape of a 
“Ey” connected to a one-fourth-inch opening on the high side 
of the meter manifold. To this should be connected a straight | 
glass tube of sufficient length to accommodate a head of water 
equal to the maximum differential range of the meter. Next, | 
3 one-fourth-inch plug on the low side of the meter manifold 
should be removed to allow a small amount of pressure to 
to the meter by opening the valve on the high side of 
fice at the tap until liquid appears at the one-fourth- 


pass in 
the or! 


inch opening. As soon as liquid appears at the opening the | 





Meter Connections on 12-inch oil line 


valve on the high side of the flange should be closed and the 
adjustable scale on the glass tube set for zero position. Next, 
all by-pass valves on the manifold should be closed. There- 
after by opening and closing the high side valves at the 
flange and allowing the liquid column to rise and fall in the 
glass tube, a check can be made between the recording instru- 
ment and the liquid column in the glass tube above the zero 
mark. One inch of differential on the chart is equivalent to 
0.926 inches of water above the zero mark in the water 
column. 





No static tube is necessary in the recording instrument for | 


an orifice or venturi type meter as liquids are nearly incom- 
pressible. 


Should the meter be installed near the discharge of a recip- | 
rocating pump station, some sort of cushioning device should | 


be installed to eliminate as much pulsation as possible. Re- 
stricting bushings can be used in the mercury chamber of 
the recording instrument to obtain a more uniform registra- 
tion on the chart, however, this does not remove the pulsa- 
tions from the flow which cause an inherent inaccuracy since 
co-efficients are based on uniform flow. 
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BASSLER LIQUID METERS 
Are the only meters 
that are 
Temperature-Compensating! 
and 
Guaranteed accurate 
regardless of temperature, 
change in rate of flow, 


or line pressure. 


100% COMMERCIALLY ACCURATE 
They conform to all 
State and Federal Weights and 
Measures Regulations 


BASSLER LIQUID METERS 


Register either volumetric or weight gallons 


SEND COUPON FOR DATA 


AMERICAN LIQUID METER CO. 


ALHAMBRA, CALIFORNIA 


Send data regarding Bassler Meters. 


> NAME 
= ADDRESS : 
> CITY STATE : 
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Flow Control Developments 


HE gasoline recovery and pressure distillate stabilization 
units at the West Tulsa refinery of the Producers’ and 
Refiners’ Corporation utilize in the double proportional flow 
controller one of the newest developments in the field of auto- 
matic liquid level and flow regulation. 
This installation is designed to control the charge to the 
stabilizer in relationship to the production of raw distillate 
and at the same time control the flow of reflux to the top of 


the stabilizer column in direct 
proportion to the rate of feed. 
Two units are in service, one 
in conjunction with the opera- 
tion of the stabilizer handling 
raw distillate from the crack- 
ing stills and the other on the 
stabilizer handling the ab- 
sorption plant gasoline. 

The double proportional 
flow controller represents a 
progressive step on the part of 
the instrument manufacturer 
in his efforts to meet the re- 
finers’ problems and comprises 
one of the most scientific and 
flexible systems of flow regu- 
lation yet offered to the refin- 
ing industry. 

The installation proper 
comprises three distinct units, 
in addition to the control 
valves. A liquid level recorder, 
which measures and records 
the level in the surge tank, is 
“tied in” with two rate volume 
regulators, one of which con- 
trols the feed from the surge 
tank to the stabilizer and the 
other the flow of reflux from 
the accumulator to the top of 
the stabilizer column. 


As the plant production of 
raw distillate (and cor- 
respondingly the level 
in the surge tank) 
builds up, the liquid 
level recorder auto- 
matically changes the 
“setting point” of the 
rate volume regulator, 
to which it is connected 
at the right, to give 
whatever increased rate 
of feed is necessary to 
balance or equal the rate 
of raw distillate pro- 
duction. The action of 
the flow recorder simul- 
taneously changes the 
“setting point” of the 
second rate volume reg- 
ulator, to which it is 
connected at the left, to 
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conditions. 











(Above) Cracked Gasoline Stabilizers (and below) Flow Control 
Instruments on Stabilizer at Producers’ and Refiners’ West Tulsa, 


Oklahoma, Refinery 





such a point as is necessary to increase the rate of reflux in 
direct proportion to the rate of feed. On a decrease jn the 
plant output of raw distillate, the installation correspondingly 
reacts automatically to decrease the rate of feed and the 
charge of reflux to the point necessary to balance the ney 


The liquid level recorder essentially is an orifice meter with 
one “U” tube connection into the surge tank near the top 


and the other into the tank 
near the bottom. A change in 
liquid level is reflected in , 
change in differential pres. 
sures between the upper and 
lower sections of the tank and 
this is registered on the liquid 
level recorder chart. 

The rate volume regulator 
for controlling the raw feed 
to the stabilizer maintains , 
constant rate of charge for a 
given “setting” of the regu- 
lator by automatically con- 
trolling the speed of the charge 
pump. This is accomplished 
through a diaphragm valve in 
the steam supply line to the 
pump. The rate volume regu- 
lator for the reflux control 
likewise maintains a constant 
charge of reflux for a given 
“setting” of the regulator by 
controlling pump action 
through a diaphragm valve in 
the steam supply line to the 
reflux pump. 

The entire installation is an 
adaptation of the liquid level 
regulator and the rate volume 
regulator which have been 
used for a long time in the re- 
finery and gasoline industries 
for controlling levels in 
bubble towers, reaction 
chambers, etc., or the 
charge to stills, absorb- 
ers, “kettles,” etc., and 
is a correlation of their 
action in a manner t 
meet the exigencies of 
modern recovery and 
stabilization plant opera- 
tion. Its efficiency is re- 
flected in a uniformity 
of processing and amore 
positive control over the 
factors on which smooth 
plant operation are de- 
pendent. 

This refinery processes 
Mid-continent crudes. 
The reduced crude is 
cracked in Dubbs units 
to manufacture high 
octane gasoline. 
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The recognized leaders in oil field engine 
design and efficiency for over 39 years 


Mid-Continent Field 
INTERNATIONAL SUPPLY CO. 
Tulsa, Oklahoma 
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IKE Kentucky thoroughbreds, 
Tico Gas Engines have a blue- 
blooded heritage that dates back to 
the very beginning of the oil industry 
.. when the now famous Drake well 
was brought in not more than a mile 
from the present site of the Titusville 
Iron Works ... the first plant built in 
America devoted exclusively to the 
manufacture of oil field machinery. 


Here was introduced the first four 
cycle gas engine for oil field work... 
here was developed the famous Titus- 
ville Olin Gas Engine, which for over 
35 years built up an unexcelled record 
for practical field work. Present en- 
gines of larger size and greater cost 
are only equalling its remarkable rec- 
ord for fuel economy, simplicity of 
operation and long life. 


Keeping pace with the changing re- 
quirements of the oil industry, we 
present today a full line of standard 2 
cycle and 4 cycle engines to meet any 
drilling and pumping requirement. 


This line includes the Original En- 
closed Tico Convertible Oil and Gas 
Engine—designed to operate on either 
gas, fuel oil or western crude... built 
to meet varying fuel requirements in 
different field locations . . . the crown- 
ing achievement of our many years of 
progressive specialization in gas 
engines. 











In answer to the many inquiries concerning 
this remarkable engine, we have prepared an 
illustrated Brochure, containing facts and fig- 
ures of interest to progressive oil men. Send 
for your copy. 


CRO 


THE TITUSVILLE [IRON WORKS CO. 


Division of Struthers-W ells - Titusville Corp. 
TITUSVILLE, PENNA. 





- Affiliated Companies for Distribution 


Southern Texas 
MID-CONTINENT SUPPLY CO. 
Fort Worth, Texas 





California 


Los Angeles, California 


CALIFORNIA MACHINERY & SUPPLY CO 
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Oil Well Supply Heavy Duty Power 


HE Oil Well Supply Company, Dallas, Texas, announces 

the new Imperial No. 80 oilbath, geared power for heavy 
duty pumping, with a rated capacity of 80 horsepower at 
20 r. p. m., 115 horsepower at 30 r. p. m. According to the 
makers, this power is featured by its compactness and general 
small size, which eliminates large structures for housing as 
well as reducing the maintenance cost. 

It is an extremely rugged design of the overpull eccentric 
type—driven through double reduction gears. The base and 
spindle are cast integral, assuring alignment of the unit and 
an oil-tight reservoir for the oil bath. The eccentrics and 
straps have unusually heavy cross sections and wide bearing 
surfaces. 

Easily renewable bronze spindle bushings, babbitt lined ec- 
centric straps and case hardened clevis pin bushings are some 
of the exceptional mechanical features. 

Roller bearings support the high speed pinion shaft and the 
intermediate speed shaft—the only two rotating shafts in the 
power. The main gear and the two eccentrics are all keyed 
together and rotate as a unit about the spindle, with their 
weight carried on a ball bearing. 

No. 80 power may be belt-driven by a gas engine or elec- 
tric motor, or directly connected to a motor. 


All gears and some of the anti-friction bearings run in the 
35-gallon oil bath in the gear case. Those bearings that are 
above the oil bath are fed by individual positive force feed oj 
lines from a mechanical lubricator, chain driven from the 





pinion shaft. Oil from these bearings drains back into the 
main oilbath, from which a supply pipe leads to the force feed 
lubricator to complete the return system. 


National Type SR Belt Tightener 


HE National Supply Companies have perfected and are 

now offering for sale in the oil country, a new type belt 
tightener, known as the National Type SR. This tightener is 
designed to apply tension 
automatically to standard 
rig endless belts. It is of the 
floating type and will main- 
tain correct tension with 
varying conditions of load 
and atmosphere. 

The construction of the 
tightener consists of a slid- 
ing carriage closely guided 
frame with 
pulley mounted in a swing- 
ing bracket pivoted to the 
carriage. Alloy steel springs 
furnish the tightening force 


in a vertical 


and all adjustments can be 
made with the belt in mo- 
tion. The carriage can be 





clamped in any position 





and the pulley locked at 
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top or bottom of the float to eliminate the floating feature 
when pulling rods or tubing. 

The available tightening force of the National tightener is 
said to cover the entire range needed for ordinary installations. 
The excessive stretching of a new belt due to overload 1s 
eliminated, as the tightener permits holding exact tension 
necessary to transmit the load without slippage. The tight- 
ening force applied to the belt is registered by an indicator. 

Easy adjustment is secured by means of an adjusting screw 
which fastens to either end of the carriage and anchors to the 
frame in various positions. During the top half of the travel, 
the adjusting screw fastens to the bottom end of the carriage 
and the handwheel is below the pulley. For the bottom half 
of the travel, the screw is attached to the top end of the car- 
riage and the handwheel is above the pulley. The location of 
the handwheel is, therefore, most convenient for the operator. 

The steel pulley is mounted on Timken roller bearings of 
ample capacity. The stationary pulley shaft is adjustably 
mounted in the swinging bracket to permit pulley alignment. 
Alemite lubrication is provided for these bearings. 

Descriptive literature, giving complete details of construc- 
tion, is available upon request to the National Supply Com- 
panies. 
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Twenty years of welding experience 
are yours in this 


new Crane line 


and 
in this booklet 


aa 


The recently announced comp/ete line of weld- 
ing fittings shown in our new booklet No. 
236-A has been developed during more than 
twenty years of research, experience, and exper- 
iment. In this time it has been demonstrated 
that welding is an eminently satisfactory 
method of fabricating pipe joints, both from 
an economical and an engineering standpoint, 
and this line will occupy approximately 


the same space as a screwed fitting nee 
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installation. 
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NO. 574 
CRANELAP WELDING 
. ° ° NIPPLES 
These fittings represent, in some 


cases, a radical departure from older 





, _ , WO. 353: WELDING TEES 
manufactu ring methods. They emph a- NO. 574 CRANELAP WELDING NIPPLE MO. 352-£ WELDING ELBOW 


size clearly the engineering leadership 


° ° ° » 
which has characterized Crane Co.’s progress iia nage 


. 





These illustrations from the 


during the seventy-seven years it has been — ew Crane booklet on «welding 
, a ‘ are from the comprehensive 
engaged in the manufacture of piping materials. section on the application of 


the new welding materials. 





/ 
NO. 353-E WELDING TEE 


ss NO. 568 WELDING NECK FLANGE 


The complete story of these fittings, with 


many interesting illustrations of their adapta- 
bility in simplifying piping systems will be 


found in booklet 236-A. Send us this coupon CRANE CO., GENERAL OFFICES: 836 S. MICHIGAN AVE., CHICAGO 
NEW YORK: 23 W. 44TH STREET 


Branches and Sales Offices in One Hundred and Seventy Cities 


for your copy. 


Pitteneennennncnccccccccnccccneccccccccuccccccccsccccccusuccccccuceccccscsussscssssussssssssseussssssccssscsscsecssessnses® 


CRANE CO., 836 SOUTH MICHIGAN AVENUE, CHICAGO, ILLINOIS (P.E.-6) 


Without charge or obligation, will you please send me your booklet 236-A on Crane Welding Fittings. 


Name... eae ae, ae Tee PR ee 
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Metric Integrating Orifice Meters and 
Flowmeters 


HE Westcott Integrating Orifice Meter, made by the 

American Meter Co., New York City, is the well- 
known Westcott Orifice Meter equipped with an integrator 
which gives a totalized indication of the quantity which has 
passed through the orifice for all rates of flow and all varia- 
tions of pressure. 





In any type of orifice meter or flow meter the quantity of 
gas or steam varies as the square root of the differential and 
as the square root of the pressure. Therefore, any change in 
the pressure affects the rate and the volume. A 10 per cent 
change in pressure will produce the same effect or change in 
the rate of flow as a 10 per cent change in the differential. 

In this integrator the effect of the pressure on the rate 
or the volume is continuously applied for any value or 
change in pressure from the perfect vacuum to the maxi- 
mum pressure range of 
the instrument. There- 
fore, any multipliers 
or factors for change 
in pressure are not re- 
quired. It is not neces- 
sary to regulate a pres- 
sure in order to assume 
that it is constant. 

The integrator ex- 
tracts the square root 
of the differential each 
minute and multiplies 
the square root of the 
differential by 


square root of the ab- 


a 
tHe 





solute pressure. The 

sum of the products is continuously totalized on a counter in- 
dex. The difference between the readings obtained at the end 
and at the beginning of an interval multiplied by the meter 
constant (the unit hourly coefficient of the orifice) gives the 


quantity which passed through the orifice during the interval. 
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Sievers Reamer 


PT prewrone which employs a radically different and novel 
cutting action is being marketed by the Security Ep. 
gineering Company of Whittier, Calif., and is known 4s the 
Sievers Reamer. 

The shearing action of the mounted cutters may be com. 
pared to that of a disc-harrow as 
used in the agricultural industry, 
and it is claimed that the tools in- 
corporate certain features which en- 
able them to be successfully used as 
drilling bits and core-barrel stabi- 
lizers and hole conditioners, as well 
as for straight reaming. 

The cutters are mounted in the 
reamer body at an angle to the ver- 
tical and are designed in such a man- 
ner that the disc-like cutting teeth 
strike the hole at an angle of shear, 
thereby slicing away the formation. 
This angular lay of the cutters 
causes the teeth to be in contact 
with the formation throughout a 
considerable part of the circumfer- 
ence of the hole, and the makers 
claim it is impossible to slide the 
tools through tight spots in the hole 
without first reaming the hole out 
to gage. 


The Sievers Reamer is manufac- 





tured in all standard sizes and the 
bodies are so constructed that either tool joint end may be 
run up or down. 

Further information about this reamer may be obtained by 
writing to the Security Engineering Company at Whittier, 


Calif. 


Dearborn Concentration 


Hydrometer 





a Dearborn Concentration Hydrometer, 
a new device being marketed by the Dear- Ee 
born Chemical Company, 310 South Michigan abe 
Avenue, Chicago, is a rapid and convenient af} 
method for the determination of total dissolved 


solids. 


ts 


Fhe occasional testing of boiler water samples 


ee ee 


for concentration removes the element of doubt 





eee 


as to blow-down requirements. The boiler water 





sample may be taken from the water column or 
from the blowoff connection. 

It is a simple matter to determine concentra- 
tion and blow-down requirements with this in- 


strument, which is priced at $7.50 each. 
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Wagner Electric Split Phase Motor 


AGNER Electric Corporation, 6408 Plymouth Ave- 
nue, St. Louis, Mo., has announced two new split- 
phase motors. They are the 44RB and 56RB egg _ 
pletely redesigned for ultra-quiet, vibrationless, cool an 
trouble - free 
operation. 

New features 
incorporated in 
these two new 
motors include 
drip- proof end - 
plates, liberal 
wool-yarn lubri- 
cation, handy 
conduit box ad- 
justable in four 
positions and a 
redesigned 
switching mech- 
anism on the 
44RB. The 44RB motor is made in 1/30 to 1/20 horse- 
power sizes, while the 56RB comes in 1/8, 1/6 and 1/4 
horsepower ratings, standard revolutions per minute are 1725 
and 1140, all cycles. 

Wagner type RB motors are single-phase motors, having 
two stator windings, one winding in use at all times, and 
the other (auxiliary) winding during the starting period 
only. An outstanding feature of the motors is the quick 
break switch which will not warp, rust, bend, loosen, ground 
or in any way give trouble. 

The Wagner Electric Corporation will be glad to furnish 
additional data and information on these motors to anyone 
writing them at the above address. 





> 


Complete Line of Return Bends 


HE Stockham Pipe and Fittings Company of Birming- 

ham, Ala., has recently announced a full line of header 
box assemblies, to provide for every petroleum engineering 
requirement or preference in the matter of return bend fit- 
tings for cracking stills, tube stills and conderser cuils. 

The first header box 
assembly introduced by 
Stockham three years ago 
was the Stockham -Fantz 
Type HPR return bend. 
This return bend, which 
may be furnished in the 
analysis of steel best adapt- 
ed forthe high temperature 
and corrosive conditions 
encountered in any specific 
case, callsfor the use of 
mill upset and machined 
tubes. The HPR type bend is furnished with the ring type 
joint. The HPB type differs only in that it is furnished with 
the relieved bell joint. 

Where low pressures are used and where corrosion is not 
serious, Stockham offers Type SER, which uses plain end 
tubes threaded on the end for the joint at the refinery. The 
yoke is made in two parts so that each tube, end collar, and 
half yoke may be installed as a separate unit. 

In addition, the Stockham line includes a sectional head 
and a box header, both of which have the tubes rolled in. 
These are types RS and RB and while they are a usual type 


the higher octane gasolines generally call for the more ex- 
tensive use of type HPR. 





STOCKHAM 
SF-73-1 
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AB "'De-ion" Circuit Breaker 


OR circuit protection in refineries, homes, industrial 

plants, mines—in fact, wherever electricity is used — a 
safe flashless device has been developed by the Westinghouse 
Electric and Manufacturing Company, East Pittsburgh, Pa. 
It is known as the AB “De-ion” circuit breaker. 

The manufactur- 
ers claim the “De- 
ion” breaker has 
nothing to be re- 
placed or renewed; 
it can be reclosed 
by anyone as quick- 
ly and easily as a 
switch. It cannot be 
held closed against 
an abnormal over- 
load or short cir- 
cuit, nor can it be 
blocked to prevent 
opening the circuit; 
its rating cannot 
be changed by un- 
authorized persons. 
It has a time lag 
preventing unnec- 
essary tripping on, 
slight, momentary | 
overloads. * Le ~—~_e 

The ‘‘De-ion” breaker is so enclosed in a molded composi- 
tion box that no live parts are exposed. A handle, like that of 
a switch, protrudes through the cover to provide means for 
manual operation and for reclosing the breaker after it has 
been tripped, but the remainder of the mechanism is entirely 
enclosed. 





The operating mechanism is arranged to provide quick 
make and quick break. The contacts, which are trip free of 
the handle, are held in the closed position by a toggle com- 
posed of two sets of links, one of which is fulcrumed to the 
contact mechanism, and the other on a cradle beam pivoted 
on the frame at one end and latched to the trip mechanism on 
the other end. The trip mechanism consists of a bi-metal 
thermal unit calibrated to trip at 125 per cent overload. On 
breaker of 50 amperes or more an additional trip of the mag- 
netic type trips the breaker instantly on short circuits. 

Upon being released by the trip mechanism, the cradle 
beam moves, permitting the toggle linkage to break and the 
contacts to open at high speed. 

When the contacts open the arc is drawn through a series 
of small parallel plates, one-sixteenth of an inch apart. Be- 
tween the plates a radial magnetic field is created by a near-by 
coil. The arc creates another magnetic field which moves the 
are into the radial field. The plates absorb so many free ions 
that the arc is destroyed. 


—-——_—— <> — ae 


Hobart Constant Arc Oil Field Welder 


HE Hobart Constant Arc Welder, driven by a six- 
cylinder, self-starting, gasoline engine, has a continuous 
service rating of 400 amperes at 40 volts. 

The new Diverter Pole type generator, exclusive with 
Hobart, is embodied in this machine, together with the Trip 
Range, “Unitrol” Dial and the Navy type, twin-coil lami- 
nated-core, reactance. 

This new Hobart Welder is available in the electric motor 
driven type, as well as in the above mentioned gasoline 
engine drive design. It is offered by Hobart Brothers Co., 
Troy, Ohio. 


59 











NATIONAL 


STUFFING BOX 


CASING HEAD 


FORGED STEEL—TYPE C 





STRENGTH .. . Body forged from 
A. P. |. Grade C steel... split 
gland and seat of steel castings 
... outlet of extra heavy steel, 
electric arc-welded to the body. 


SAFETY . . . Each body is given a 
|000-pound test before shipment 
. . . test loads of more than twice 
the weight of the average casing 
string have been placed on the 
assembly. 


ECONOMY ... An efficient all- 
steel head, amply strong, yet light 
in weight and easy to handle, 
furnished at materially reduced 
prices. 














Available in the most commonly used sizes, with one 2-inch outlet 


furnished as standard. Descriptive literature free on request. 


THE 


NATIONAL SUPPLY 





COMPANIES 
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Slow-Speed, Long-Stroke, Straight 
Lift Pump 


HE Cameron Iron Works, Inc., 711 Milby Street, Hous- 

ton, Texas, has announced a new slow-speed, long- 
stroke, straight-lift pump from designs of Tracy Park of 
Houston. A 2% inch working barrel, standard A. P. I. 
standing and traveling valves and 34, inch rods are being 
used. The unit has been pumping from the 1500 foot level 
of a well more than 6,000 feet deep. The designer calcu- 
lates that by reducing the pumping speed to one stroke per 
minute, or by increasing it to four strokes per minute, and 
by selection of working barrels and tubing ranging from 
two-inch to four-inch diameter, various fluid displacements 
from 25 to 1,000 barrels per day may be obtained. 

The construction of the new unit is heavy and simple. 
Large shafts and roller bearings, with large oil reservoirs 
throughout requiring very little attention, are provided. The 
unit is furnished by the manufacturer so as to eliminate field 
fitting or machine work when installing. It consists of two 
major sections which can be assembled in five hours by 


four men. 
a 


Link-Belt Heavy-Duty Vibrating Screens 


WO new types of Vibrating Screens have just been an- 
ae by Link-Belt Company, Chicago, Ill. These 
are known as: (1) Link-Belt Positive-Drive-Type, Heavy- 
Duty Screen and (2) Link-Belt Unbalanced-Pulley-Type, 
Heavy-Duty Screen. Both of the screens are made in either 
the single or multiple deck designs. 

In the Positive-Drive Type Screen, the amplitude of vibra- 
tion is fixed at the factory, to suit the work the screen is to 
do. Any given amplitude will cover a wide range of screening 
surface openings. The angle of the screen inclination, the 
speed of operation and the direction of the rotation, all are 
readily changed at any time to suit the kind, size and condi- 
tion of materials to be screened. The rotation determines 
whether the vibrations are with or against the flow of the 
material. 








— << 

















The double deck screens are placed under tension cross- 
wise by side tension members which also serve as wearing 
plates and prevent material from leaking along the edges. 
Only the screen cloths need to be removed when replacements 
are required. 

The Unbalanced-Pulley-Type Screen is available with single 
or multiple decks, for high speed work where the material is 
of a sticky nature, and on close-sizing problems where the 
screen Openings are not large. 
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Tag Steam-Operated Controller 


HE new steam-operated temperature and pressure con- 

troller manufactured by C. J. Tagliabue Manufacturing 
Company, Brooklyn, N. Y., utilizes, without waste, the pres- 
sure of the steam to operate a diaphragm valve. Variations in 
the pressure do not affect the accuracy of control as a dif- 
ferential pres- 
ure above and be- 
low the dia- 
phragm governs 
the steam valve 
opening. 

A feature of 
this controller is 
the compact con- 
trol head which 
houses the control 
port as well as the 
thermostatic bel- 
lows and, accord- 
ing to the makers, 
definitely elimi- 
nates leakage, cor- 
rosion and possible injury from without. 


The normal position of the steam valve is closed. Steam 
enters the valve above the seat and passes at once into the 
lower diaphragm chamber through opening (K), pushing the 
diaphragm upward and opening the steam valve. There is 
also an opening (H) in the valve stem which allows steam 
to enter the upper diaphragm chamber. If the steam in the 
upper diaphragm chamber is not allowed to escape, both 
chambers will have the same pressure and the valve spring 
(L) will close the steam valve. 


If, however, the steam in the upper diaphragm chamber 
is allowed to escape through control port (D), which has 
a larger opening than (H), the pressure above the diaphragm 
will be less than the pressure below the diaphragm and the 
steam valve will be opened by the differential pressure push- 
ing the diaphragm upward. The extent of the steam valve 
opening depends on how fast the control part (D) allows 
steam to escape from the upper chamber. Hence the steam 
valve may be wide open, tight shut or in a throttling posi- 
tion. 





The control port (D) is operated by the thermostatic bel- 
lows (F), a part of the usual thermostatic system which in- 
cludes a bulb and connecting tube (G). (C) is a pressure 
equalizing bellows and seal for preventing steam from leak- 
ing through the pressure and temperature setting screw (A). 
(E) is a connection for control port escapement. 

When the bulb is at the controlling temperature, it exerts 
a moderate pressure in the bellows which expands and parti- 
ally closes the control port (D), allowing just enough steam 
to escape from the upper diaphragm chamber to maintain 
the correct differential so that the steam valve can pass 
enough steam to hold the temperature. 

When the bulb is at a higher temperature than that for 
which the controller is set, sufficient pressure is exerted in the 
bellows to close the control port (D). The steam pressure 
in the upper and lower diaphragm chambers is now equal and 
the spring (L) closes the steam valve. 

When the bulb is at a lower temperature than that for 
which the controller is set, the pressure in the bellows is 
reduced so that it contracts enough to open the control port 
wide, allowing more steam to escape from the upper dia- 
phragm chamber than can enter through opening (H). The 
pressure below the diaphragm is now enough to counteract 
the pressure of the spring (L) and the steam valve opens 
wide. 
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Mark J. McLaughlin, vice- 
president and manager of pro- 
duction, Magnolia Petroleum 
Company, has returned to his 
Dallas, Texas, headquarters 
following a tour over the Mid- 
Continent fields. 

<> 

The Hercules Oil Com- 
pany, recently formed to han- 
dle general marketing and re- 
fined products by J. M. Brad- 
shaw and W. D. Brookover, 





M. J. McLaughlin 
. _ is located at 606-607 Wilson 











Building, Dallas, Texas. Mr. 
Brookover was formerly vice-president in charge of produc- 
tion for the Panhandle Oil and Refining Company of Wichita 
Falls, Texas. 
—_> 
W. P. Hickman of the Barrett Company, has been trans- 
ferred from the Chicago office to the Birmingham, Alla., dis- 
trict. 
—__> 
E. A. Sawyer, field foreman for The Texas Company, has 
been transferred from the Sasakwa, Okla., field to Cromwell, 
Okla. 
—_<> 
R. A. Pugh, warehouse foreman, Gulf Production Com- 
pany, and formerly located at Luling, Texas, is now living in 
Thompsons, Texas. 


o—— 


C. H. Kincaid of the Halliburton Oil Well Cementing 
Company, formerly located at Painted Post, N. Y., is now in 
the Oklahoma City district. 

—_— << - 


B. L. Prince, formerly warehouse foreman for the Mag- 
nolia Gas Company at Bethany, La., is now with the United 
Gas System and is located at Jackson, Miss. 

—_— —_-< — 

G. R. Henson, until recently division exploitation engineer 
for the Shell Corporation at Tulsa, Okla., has been made chief 
exploitation engineer of the production department, with head- 
quarters at St. Louis, Mo. Mr. Henson joined the Shell organiza- 
tion at Mineral Wells in 1918. 
He has successively held the 
following positions before his 
| appointment to the St. Louis 

office: Field engineer at South 
Bend, Texas; assistant engi- 
neer, Tulsa; general field en- 
gineer at Dallas and Tulsa, and 
division exploitation engineer 
at Tulsa. W. H. Morrison, who 
was exploitation engineer at 
Seminole, is now acting divis- 
ion exploitation engineer, 
Tulsa, succeeding Mr. Hen- 
son. 








G. R. Henson 
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V.C.Canter recently joined | 
the Frick-Reid Supply Cor- 
poration, and will confine his 
activities to refinery equip- 
ment sales. For the last several 
years, Mr. Canter has been in 
the equipment sales business 
as a partner in the Vinson- 
Canter Company, Tulsa, 
Okla. In addition to his sales 
work, he has had much ex- 
perience in plant research and 
operation. 





V. C. Canter 


> 











C. O. F. Jenkin, refinery 
superintendent for the Shell Petroleum Company, has been 
transferred to the Wilmington, Calif., refinery from Marti- 
nez, Calif. 


<> 


Clyde W. Campbell, drilling contractor, has moved to 
Marietta, Ohio, from Olean, New York. 


—__> 
G. H. McCann has recently been appointed acting chief 
engineer of the Anglo Persian Oil Company in Persia. 
> 
Shapleigh G. Gray, petroleum engineer, the Texas Com- 
pany, has been moved from Shreveport, La., to Marshall, Tex. 


—_—_—+> 
George Shelton of the Universal Oil Products Com- 
pany, has been moved from Bradford, Pa., to Houston, Texas. 
an 
M. E. Tannahill, previously chief gauger at Jenks, Okla, 
is now at Altoona, Kansas, for the Sinclair-Prairie Oil Com- 
pany. 
<> —— 
Roy E. Bullock, district superintendent, Skelly Oil Com- 


pany, previously located at Whittenburg, Texas, has been 
transferred to the Seminole, Okla., datink 


—__+ 





B. M. Laulhere has recently been appointed engineering 
supervisor for the Southern California Gas Company, Los 
Angeles, Calif. He has been superintendent of construction 
for the past 15 months for the 
Southern Fuel Company. 

— oe 





Russell G. Davis of the 
Chain Belt Company has been 
transferred from Houston, 
Texas, to Chicago, Ill. 

aliases 

W. D. “Bill” Teubner, as- 
sistant district manager for 
the Hill, Hubbel division of 
General Paint Corporation, 
Tulsa, has been on a tour of 
the principal Texas cities in W. D. “Bill” 
the interest of his company. 





Teubner 
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INGERSOLL-RAND, 11 Broadway, New York City, | 
has prepared a small circular on “Air Starting Units for In- 
srnal Combustion Engines. This circular takes up various 
ter ting units and has interesting drawings and tables of 


star 
dimensions. 


GEARMOTORS, consisting of speed reducers compactly 
combined with induction motors into general purpose unit 
drives are the subject of a new publication, Leaflet 20536, 
issued by the Westinghouse Electric and Manufacturing 
Company, East Pittsburgh, Pa. 


FACTS TOUCHING ON FRACTIONATING AND 
ABSORPTION PROBLEMS is the title of a new booklet 
published by the Leader Iron Works, Inc., of Decatur, IIl. 
Factors entering into the design of fractionating and ab- 
sorption units are discussed in the booklet, along with overall 


operating efficiency. 

“EFFECT OF CRUDE PETROLEUM PRICE UPON 
PRODUCTION OF CRACKED GASOLINE,” by George 
B. Murphy, manager of the Riverside Laboratories of the 
Universal Oil Products Company, Chicago, Ill., has just been 
put out by this company as booklet No. 100. It is a mathe- 
matical study of the relationship between crude oil price 
structure and production of cracked gasoline. Copies may 
be obtained free. 


The 1932 issue of the “OIL & PETROLEUM YEAR 
BOOK” by Walter E. Skinner, has just been issued. 

Covering 442 pages the book contains particulars of 621 
English and Foreign Companies—Producers, Refiners, Deal- 
ers, Transporters and Oil Finance Companies, including the 
principal American and Foreign Companies. Lists are also 
given of the officials connected with the Companies and com- 
prise 2,330 Directors, 315 Secretaries and 184 Consulting 
Engineers, Managers, Agents, etc., their names and addresses 
and company connections. 


The particulars of each company include the directors and 
other officials, date established, location of property, pur- 
chase consideration, number of wells sunk, oil production 
and description of work in progress, capacity of refineries, 
capital, calls, dividends and financial position as disclosed by 
latest accounts, also highest and lowest prices of the shares 
for the last three years and latest price. 

The book is published by Walter E. Skinner, 15, Dowgate 
Hill, Cannon Street, London, E. C. 4. Price 7s. 6d. net or 
post free (Abroad) 8s. 6d. 


FOSTER WHEELER CORPORATION, 165 Broadway, 
New York City, has published a new pamphlet entitled 
“Vacuum Refrigeration Systems.” The pamphlet describes a 
new method of refrigeration by evaporating, under high 
vacuum, a portion of the water or brine to be cooled. 


MOTORS—is the subject of a new 22-page bulletin on 
squirrel-cage motors issued by the Wagner Electric Com- 
pany, St. Louis, Mo. The bulletin describes the seven types 
of squirrel-cage motors, gives application tables, speed-torque 
curves, complete construction details. It is in loose-leaf form 
to permit keeping up to date at all times. 


AMERICAN PETROLEUM REFINING by H. S. Bell 


a—e————— 








dD, you have your copy 
of thir new booblet ? 


THE S. M. JONES CO. 
TOLEDO - OHIO 


~ Manufacturers of 
JONES SUCKER RODS... the 


standard of comparison 


for 40 years 























and published by the D. Van Nostrand Company, Inc., 


New York, N. Y., continues to be popular with the trade. | 


The data included are of fundamental information of essential 
interest to the owner, manager or engineer contemplating 
installations of refinery equipment, and to the employee seek- 
ing knowledge beyond the scope of his present experience. 
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If you have never stopped 
at a Hilton Hotel, ask one 
of your friends or business 
associates about us. 


Our service, our food, our ac- 
commodations, and last but not 
least, our never changing rates 


of $2.00, $2.50 and $3.00. 








Dallas, Waco, Marlin, Lubbock, 


Plainview, San Angelo, 


Abilene, El Paso 





HILTON HOTELS, Inc. 


C. M. HILTON, Pres. 











Furnace Wall Constructiop. 


By GEO. P. REINTJES: 


O operate a boiler or still without a properly designed temperature. No two makes of refractory brick expand the 

i wall is about as economical as to operate an engine with- same. Their expansion varies with the chemical constituents, 
out piston rings. The object of the walls or of the rings is to the temperature at which the brick has been burned, the 
keep the gases within the furnace, and the air out. Furnace length of time the brick has been in service, the load upon 


walls have an added function—to reflect heat, assist combus- _ the brick, and the porosity of the brick. Since the brick wall 
tion, and to radiate heat to the product to be heated. Before does not necessarily have its greatest expansion at its hottest 
attempting to select the type of wall to be used on your fur- face, the greatest expansion can occur within the wall closer 
nace, you should have a thorough knowledge of the function- to the cooler face. The actual temperature gradient of 4 par- 
ing of the furnace walls when subjected to heat, a complete ticular furnace wall is seldom a straight line. The temperature 
knowledge of the product to be heated as well as the tem- drop cannot approximate a straight line until a sufficient 
peratures to be obtained, and period of time has elapsed to reach 
lastly, the characteristics of the an equilibrium. The gradient js 


fuel burned. 

Practically all furnace walls 
use refractories in one form or an- 
other. Most first class refractories 
will have a fusion point of be- 
tween 3200 and 3300 degrees F. 
Carborundum brick of that class 
has a fusion point several hundred 
degrees higher. 


affected by the thickness of the 
wall, whether the furnace has 4 
positive pressure or the reverse—, 
slight vacuum. The latter two 
would cause a leakage of hot 
gases, increasing the wall temper- 
ature, or the infiltration of air 
tending to cool the walls. 






























f ~ , ee y From the foregoing it may be 
, x ; 5 ) 
When you consider that few j P A’ a iy] concluded that there is no staple 
= ° } m i Fo - naan , . — 7 
boilers reach a furnace operating " oe "| e Kes 1/4) wall condition. The wall expan- 
ee . 5 ae Ron Aaa Mee © sion is of a wrenching nature 
temperature of 2700 degrees and ihwguns sg fiw 1 2500 g nature, 


tending to tear itself apart in all 
an ordinary pipe still seldom aver- directions. 
ages 2000 degree F., it is readily 
seen that the failure of brickwork 
is due to causes other than ex- 
cessive temperatures. 

The primary cause of coal-fired 
boiler wall failure is erosion, 
caused by the mechanical blast 





that the average temperature of Pos : 
ee. a 
_ 


There is no set formula for 
overcoming this condition. A 
study must be made of each 
furnace. 








One thing, however, is impera- 
tive. The wall must be flexible to 
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5 \ avoid distortion. A_ thin board 
action of the fly ash impinging 5 will bend, a thick board must 
against the wall, also a chemical 2 have saw kerfs to avoid break- 
reaction of the fluxes in the fuel ing. 

. a oe : 
and ash with the elements con- 0 There should be an expansion 
stituting the refractory. To rem- 460 o- ’ joint to every four feet in a wall 

° Sas a ca a ee v ; ; ; 
edy these conditions it is neces- i BG Z x laid up with high temperature 
sary to cool the brick to give it e) St tt Lt fm eu yA cements to overcome the uneven 
. > rec} > , i : 
more strength to resist the blast Wie so ° increase in wall lengths due to the 
eee , 7 ‘ Pi ‘ ; m — oe — ~ : 
“sage and to cool the bricks be- OW eee ae > different amount of expansion 
r > > > 2 rhic > ’s — 4 e ‘ 
ae the ——— at which the 3 fg 2e 2 , j= erittsin the walle 
usion will occur. There are many poe a a An expansion joint should be 
methods of cooling the walls, es / © = i f 
: a. Oe hohe a. placed at least every e ght feet 
which will be discussed later. or cae aie :; te 
: : a _ in a wall laid with fire clay. The 
Modern refinery still walls, ex- ou G- ; 
wr : ¥ _ bricks shou!d be so laid that they 
cept possibly the Dutch ovens, us - ¢ : 
— ~ ° can absorb some of the differ- 
never fail from excessive tem- S ; . “al stile 
: ; = " ential expansion between each 
perature or fusion. What then is 4 fe r of : eet ¢ ‘ 1 me et en ¢ : 
» eon “= aid al . srick rather than putting the 
the cause of still W all failure? S mos mum espansion o a : d eo I 5 
Lack of knowledge on the part gg’-.—, : oe ; 
of the erecting masons of the 060% = ; Expansion joints bring on 
; . - t > > “hey 2 
proper materials to select, the 04703. A other problems. They must . 
right methods of laying and 02°‘9r ; £ packed with a material that will 
; ; ee oe : *: : “a L > . cn reventi i 
bonding the bricks, including in- 00“9ye 8 seal the joints, preventing ait 
adequate provision for expansion, . leakage and at the same time be 
as all refractories expand. ooo 4 6 4 8 22 = compressible at all temperatures. 
c ° 
As shown by the curve accom- 9 8 ra 8 8 9 3 g o8 $0: To date no material has been 
panying this article, the amount V DBA ITFTSAKN ANH discovered or developed that will 
of expansion does not increase Average Expansion Curve THe Waic- Loaceo. withstand furnace operating tem- 
proportionate to the increase ot perature. Due to the amount otf 
¥ Geo. P. Reintjes Company. Figure 2 cotton used to assist in weaving 
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asbestos rope, most commercial 
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ropes are worthless when ex- 
posed to flame in a furnace. 
Asbestos fuses at about 900 de- 
grees, rock wool will be brittle 
and crumble at the same tem- 
perature, and a slag wool will 
fail at 1400 to 1500 degrees F. 

Radiant heat within the 
furnace reflects in all direc- 
tions but it is most effective in 
penetrating the joints at right 
angles. The writer has never in 
his experience repaired a fur- 
nace where the packing in a 
rectangular joint had not en- 
tirely fused. 

The angular joint shown in 
Figure 3 was developed to over- 
come as far as possible the con- 
ditions shown. It has proven its 
advantages in many boiler and 
still installations. 

A boiler or still is subject to vibrations. In the earliest huts 
known, the corners were rigidly built and the angle used for 
strength against wind pressure. Many furnace walls, figura- 
tively speaking, consist of four flat slabs upended with a few 
buck-stays on the outside to keep the walls from falling out. 
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Figure 3 


A furnace wall or lining always falls inward. The 
outside protection cannot serve the purpose for 
which it was primarily intended. 

The tiles designed by the writer for the corners 
are the same tile that are used to form the diago- 
nal side wall expansion joint. They are so designed 
that even though they tie the side and end walls 
together, they can be manipulated to break the 
bonds on each succeeding course and at the same time provide 
for some expansion in the angle. 

As far as possible you should localize expansion, using more 
joints, and prevent the accumulation of expansion that tends 
to move the wall endwise. 





Figure | 
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These tc co eben 


for the efficiency of 


FLOATING PACKINGS 
* 


\ HEN you consider 


the Floating packing ring 
feature of COOK’S Metal- 
lic Packings makes such 
radical reductions in oper- 
ating costs and adds so 
much to general efficiency 
you will understand why these packings are used 
by so many of the prominent operators of gas engines 
and compressors and are furnished as factory equip- 
ment by many leading manufacturers. In COOK’S 
Packings sealing effectiveness is undisturbed by rod 
vibration or misalignment . . friction is greatly re- 
duced . . rod scoring is eliminated . . life of packing 
and rod is a matter of many years. These are only a 
few reasons why you, too, will find there is no sub- 
stitute for the efficiency of this modern method of 
rod seal. Write today for specific facts. 








C. Lee Cook Manufacturing Company, Incorporated, 
Louisville, Ky. Agents and Distributors, New York, 
Tulsa, Los Angeles and San Francisco. 


Ty OOK'S METALLI 


Since 1883 








“Sealing Pressures 


" 








PACKINGS . 
¢ FULTON 
“V-Port”’ Motor Valves 


HE ‘“‘V - PORT”’ 

gradual opening 
valve here shown is most 
commonly used with 
flow controllers, tem- 
perature controllers,and 
instrument-type auxili- 
ary controlled pressure 
regulators in oil refinery 
and various industrial 
applications. It can be 
furnished for either di- 
rect action, in which 
diaphragm pressure 
causes the valve to close, 
or indirect action, in 
which diaphragm pres- 
sure Causes it to open. 
Sizes from '/ inch up 
are available, all with 
diaphragms of ample area to insure complete and de- 
pendable throttling action. Write for descriptive circular 
with table of types and sizes available. 








The Chaplin-Fulton Manufacturing Co. 
28-40 Penn Avenue 1 1 Pittsburgh, Pa. 


Manufacturers of a varied line of control appliances 
for the oil and gas industry 
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High Pressure Welded Vessels Shipped to Quebec 


What is believed to be the first shipment of high press 
welded vessels to the Province of Quebec was made re 
when two bubble towers and three separators were sent to the 
British-American Oil Company, Ltd., at Montreal by ‘a 
refinery and gasoline plant division of Black, Sivalls & Bryson 
Inc., located at Tulsa, Okla. The vessels were produced in the 
shop of the American Tank and Equipment Corporation x 
Oklahoma City, a subsidiary of the B. S. & B. Company, 

Up to this time no welded pressure vessels of over 109 
pounds per square inch working pressure (outside of th 
railway industry) had been permitted. In July of 1931, the 
Province of Quebec, by a special dispensation, allowed th: 
British-American O/l Refineries to purchase these five 
of welded construction. This was to be a test case. 

The recovery tower, which was 60 feet tall, and three feet 
inside diameter, had 30 cast iron bubble trays, a shipping 
weight of 25,800 pounds and a working pressure of 39) 
pounds. It is used for extraction of gasoline from refiner 
gases. The stabilizer tower is being used to remove all light 
products from cracked gasoline. , 


recently, 


Vessels 





Wichita, Kansas, Now Has A. P. |. Chapter 


Wichita, Kansas, now has a local chapter of the A, P. | 
Recently the oil and gas committee of the Wichita Chamber 
of Commerce appointed a committee to investigate and per- 
fect the formation of a local A. P. I. chapter. This committee 
met and drafted a set of by-laws. 

In addition to considering operating problems and to fos- 
tering a spirit of economic co-operation among those engaged 
directly in the production of oil and gas, and promoting , 
free interchange of ideas among members, special efforts vill 
be directed to promoting a more cordial understanding 
the general public of the close economic relationship that 
exists between the oil industry and other lines of business. 

At a preliminary meeting the formation of an A. P. |, 
chapter was decided upon and a constitution and by-laws 
thereupon adopted. 

The first meeting was held at the Allis Hotel, Wichita, at 
which 110 were present, and the following officers were 
elected: H. L. McQuiston, Phillips Petroleum Company, 
chairman; H. L. Williams, Mid-Continent Petroleum Corpor- 
ation, first vice-chairman; N. M. Hutchinson, Empire Oil and 
Gas Company, El Dorado, second vice-chairman, and A. S. 
Ritchie, Derby Oil Company, secretary and treasurer. 





Committee on Water Analysis 

The purpose of the new Committee D-19 on Water 
Analysis of the A. S. T. M. is the study and preparation of 
methods of analysis of water; water being considered as an 
engineering material. In addition to standardization of 
methods the purpose includes terminology and interpretation 
of results of tests. It is proposed that the committee should 
first give consideration to the preparation of standard methods 
of analysis that would be of service in respect to corrosion 
tests. These tests will include the determination of carbon 
dioxide, dissolved oxygen, and hydrogen ion concentration. 





Camp Company Appointed Distributors 


C. F. Camp Company of Tulsa, Okla., has been appointed 
Oklahoma, Kansas and Texas Panhandle distributors for The 
McAlear Manufacturing Company of Chicago. 





Fisher Governors Appoints Distributors 
Fisher Governor Company, Marshalltown, lowa, manv- 
facturers of power plant specialties, has recently established 
two new exclusive representatives. One is the Grinnell Com- 
pany of Minneapolis, Minn., and the other is the Steam Plant 
Equipment Company, Milwaukee, Wis. 
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Purchasing Material for Iraq Line 


RDERS have been placed by the Iraq Petroleum Com- 
O pany for 8,000 tons of 1034,-inch steel pipe with Ameri- 
can Mills. : : ‘ 

ipe Additional orders for approximately 980 miles of 1234- 
Fach pipe have been placed with European steel mills. 

This line pipe will be used in the construction of the widely 
heralded Iraq project which consists of two separate lines. 
One will originate in Kirkuk and terminate at Tripoli in Syria 
ind the other will start in Kirkuk and terminate at Haifa in 


This tonnage equals approximately 90 miles of | 


Palestine. The Kirkuk-Tripoli line will be about 540 miles | 


lone and the Kirkuk-Haifa line will be about 635 miles long. 
Both lines terminate at coastal points. 

The combined capacity of the two carriers will be about 
84,000 barrels daily against 800 pounds pressure and approxi- 
mately 54,500 horse power engines will be required to drive 
the reciprocating pumps. Approximately 500,000 barrels of 
steel tankage will be purchased for the line. 

The entire line is to be welded and all of the key positions 
for construction work have been filled. H. S. Austin, presi- 
dent of the Ajax Pipe Line Company, will be in charge of 
the work. He is to be assisted by M. Stuckey, formerly of the 
Andian National Corporation. C. A. Mulligan will be pipe 
line superintendent and will be assisted by George O’Connor 
and H. L. Hard. B. J. Davis, formerly with Humble Pipe 
Line Company, will be in charge of welding operations. 

The Iraq Company is purchasing tractors and trucks and 
other construction equipment. About two and a half years’ 
time is expected to be required to complete the project because 
of the difficulties which will be encountered in transporting 
material and supplies. 





Babcock & Wilcox Granted Exclusive Rights | 


In United States by Kimberly-Clark 


HE Bascock & Witcox Company has been granted ex- 
Tt ae rights in the United States and Canada for the 
manufacture and sale of the automatic pressure circulating 
and indirect heating system of sulphite cooking, developed by 
the Kimberly-Clark Corporation. 
This process, which is patented, is being successfully used 
in six digesters in the Kimberly Mill, Kimberly, Wis. 





The manufacture of equipment for this process conforms | 


with the policy of the Babcock & Wilcox Company of build- 


ing special process equipment, such as welded pressure parts | 
and corrosion-resisting alloy equipment, which comprise the 


important and vital parts of the Kimberly-Clark system. 





Petroleum Equipment Company Has Kilgore 
Warehouse 


ON R. LONG, of Petroleum Equipment Company, Fort 

Worth, Texas, has announced the establishment of a 
JY warehouse at Kilgore, Texas, to serve the East Texas oil 
fields. The new warehouse is under the supervision of Jess 
Emery, and will carry in addition to complete stocks of Pe- 
troleum Equipment Company products, a full line of Robin- 
son _— Company and Oil Field Engineering Company 
stocks. 





Heavy Movement of Gas From Panhandle 
a investigator reports that natural gas transmis- 


sion companies operating in the Texas Panhandle de- 
liver more than 300,000,000 feet of gas daily for interstate 
pipe lines. The same investigator predicts the interstate car- 
riers will be moving half a billion feet daily within a year. 
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Admore Liner 
BARRELS meet 


with the approval 
of Engineers 










Even if the Engineer forgets 
the matter of price—and AD- 
MORES are sold for Less!— 
the quality of the product 
and the performance it deliv- 
Engineers approve of the ers merits the approval of all 
new B-M-W SEATER 
CUPS for the ADMORE 
LOWER VALVES and the 
Eight-Cup Double Group 
Plunger Fitting for deeper 
wells also merits their 
hearty approval. 


discriminating Engineers. 


Available through all 
good Supply Stores 


Braprorp Moicr Works Inc. 


Oi, WELL SUPPLIES 


BRADFORD. PA. on) TULSA, OKLA, 
EXPORT OFFICE = 30 CHURCH ST.-NEW YORK CITY 














Gasoline Packing 
for 


Reciprocating 
Rods 


Guaranteed Service 


WRITE FOR OUR 
BULLETIN 388 


THE TEXACONE CO. 


Incorporated 


Box 4236 DALLAS, TEXAS 
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Improved 


PIPE 
CUTTERS 


Knife Blade Cutter 
Wheels of Vanadium 
Tool Steel’”’ 


RMSTRONG BROS. “Saunders Type,” 
AA “Bornes Type” or Heavy-Duty, each an 
improved tool with important refinements in 
design, better made of quality materials. 
Bodies are of Certified Malleable Iron, pins and rollers of hardened 
Tool Steel, Saunders and Heavy Duty types have Thrust Rods 
knurled for rapid adjustment, have bardencd ends that bear on 
hardened steel blocks inserted in swinging arms. The ARM- 
STRONG BROS. Heavy Duty Cutter has a hardened steel nut to 
take up thrust and thread wear. All have ARMSTRONG BROS. 
Knife Blade Cutter Wheels of Vanadium Tool Steel, accurately 
machined, heat treated, oil tempered and cadmium plated. These 
are handier tools that cut faster, cut easier—"Better Pipe Tools,” 
distinguished by the Arm-and-Hammer Trade Mark. 





ARMSTRONG BROS. TOOL CO. 
**The Tool Holder Pe ople’’ 
331 N. Francisco Ave. CHICAGO, U. S. A. 


Write for 
Catalog 
P-10 
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The BAKER HOTEL 


Ideally located at Akard, Com- 
merce and Jackson, in the center 
of the city, the Baker offers the 
highest standards of hospitality ... 
everything to make your visit an 
enjoyable one. 700 rooms. 

Rates $2 to $7 


Remember .. BAKER HOTEL.. Dallas 
















High Melting Point Grease Specifications 


T: 1E Material Division, Air Corps, Wright Field, recently 

issued United States Army Specification No. 3560-4 “i 

high melting point grease. They supersede specifications No 

3560, dated August 21, 1931. iat 
I. GENERAL SPECIFICATIONS 

1. The current issues of the following specifications jn ef. 
fect on date of issuance of proposals, form part of this Speci- 
fication: 

2-22 boxes for oil and grease for export shipment. 

100-2 standard specifications for making shipments, 

2. The current issue of the Bureau of Mines Technical Py. 
per Ne. 323—‘Method of Testing Lubricants and Liquid 
Fuels” also forms a part of this specification. 

Il. GRADES 

1. This specification covers four grades of grease for the 
lubrication of hot running equipment, particularly electric] 
equipment. The grades shall be designated as follows: 

No. 375—Soft 
295—Soft, Medium 
210—Hard, Medium 
115—Hard 
Il. MATERIAL AND WORKMANSHIP 

1. This grease shall consist of a homogeneous mixture of 
petroleum oil and sodium soap or petroleum oil, sodium soap 
and calcium soap. It shall be free from all fillers, such as resin, 
waxes, or mineral matter, or any other material not naturally 
occurring in soaps or oils. 

IV. GENERAL REQUIREMENTS 

1. The grease shall be a smooth, homogeneous mixture, free 
from crusts, lumps, or separated material. 

2. Water—Method 300.12. The water content shall not 
exceed 1.0 per cent. 

3. Insolubles—Method 541.2. The insolubles shall not ex- 
ceed 0.2 per cent. 

4. The grease shall pass the corrosion and stability test de- 
scribed in Section VI. 

V. Derau. REQUIREMENTS 

1. Penetration—Method 31.1. The penetration of the 

worked grease shall be within the following limits: 


Grade Penetration 
375 350-400 
295 270-320 
210 185-235 
115 90-140 


2. Mineral Oil Content—Method 541.2. The mineral oil 
content shall not be less than as follows: 


Grade Mineral Oil Per Cent 
375 84 
295 77 
210 69 
115 60 


Free acid cal- 
acid shall not exceed 0.10 per cent for all 
grades. Free alkali calculated as sodium hydroxide shall not 
exceed 0.10 per cent for Grades 375 and 295 and shall not 
exceed 0.20 per cent for Grades 210 and 115. 

4. Properties of Mineral: Oil Content—Method 541.2. The 
mineral oil content shall conform to the requirements speci- 


fied in Table I. 


3. Alkali and Acid Content—Method 541.2. 


culated as oleic 


TABLE I 
. . Pour Specific Color 
ie Point Gravity (A.S.T.M.) 
Grade 3... at (A.S.T.M.) 60 deg. F. 
130 deg. F. _ 
Maximum Maximum Maximum 
375 120 to 160 | 15 deg. F. 890 ti 
295 130 (Min.) ? 
210 150 7 
115 50 7 
5. Melting Point.—The melting point determined as here- 


inafter described shall be not below 275 degrees F. for the 
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Grade 375 and not below 300 degrees F. for Grades 295, 
J J 
210 and 115. 

VI. METHOD oO! 


1. Inspection shall be made at destination or at such place 


INSPECTION AND TEsTSs 


or places as may be specified by the contracting officer. 

2, Sampling.—Samples shall be taken according to the pro- 
cedure described in Part 5, Bureau of Mines Technical Paper 
No. 323. Whenever practicable, the inspector shall forward 
an original, unopened container to the proper laboratory for 
test. 

3. As far as applicable ail tests will be made according to 
the latest issue of Bureau of Mines Technical Paper No. 323 
to which the method numbers given for the various require- 
ments refer. 

4, Melting Point.—Due to 
method for the determination 
ing tentative method shall be 


the absence of any standard 
of melting point, the follow- 
used: A thermometer of suit- 
able range, graduated in intervals of two degrees F. shall be 
used. The bulb shall be three-fourths to one inch in length. 
A film of the thoroughly worked grease about one-sixteenth 
of an inch in thickness shall be applied as uniformly as pos- 
sible to the thermometer bulb at room temperature. The ther- 
mometer shall then be suspended by a cork in a test tube 
about three-fourths of an inch in diameter with the bulb 
about one inch from the bottom of the tube. The test tube 
shall then be placed in an upright position in a suitable bath 
and the temperature raised at a rate of five to ten degrees F. 
per minute. A tall form 800 cc. beaker about two-thirds full 
of glycerin is a convenient bath. The temperature at which 
the grease melts and the first drop falls off the thermometer 
of the entire mass slides off the thermometer is recorded as 
the melting-point. 

5. Corrosion and Stability Test.—An A.S.T.M. lubricating 
oil pour test tube of a similar container shall be filled with 
the grease and a clean, bright, mechanically polished copper 
strip immersed therein. The tube shall then be placed in an 
air oven at 95 to 100 degrees C. (203 to 212 degrees F.) for 
five hours, after which it shall be allowed to cool to room 
temperature. The grease shall show no crusts, lumps, or 
separated material and shall be of typical greasy texture and 
consistency similar to its original condition. There shall be 
no green coloration of the grease nor the copper strip and no 
brown nor black stain on the copper. 

VIL. Nores 

1. The type of grease described by this specification is 
sometimes commercially designated as “Fibre Grease.” 

2. This grease is intended for use in engines accessory 
equipment operating at high temperature. 

3. In general the various grades should be used as follows: 
Grades Nos. 375 and 295 for ball-bearings; Grades Nos. 295 
and 210 for plain bearings; Grade No. 295 for gears; Grade 
No. 375 for saturating lubricating wastes or washers. Grade 
No. 115 is to be used when a high degree of lubrication is not 
required and it is essential that the grease stay in place for 
long periods of time. Grade No. 375 is also intended for use 
in equipment which must operate at low temperature. 

4. Notice: When government drawings, specifications, or 
other data are used for any purpose other than in connection 
with a definitely related government procurement operation, 
the United States government thereby incurs no responsibil- 
ity nor any obligation whatsoever; and the fact that the gov- 
ernment may have formulated, furnished, or in any way sup- 
plied the said drawings, specifications, or other data is not to 
be regarded by implication or otherwise as in any manner 
licensing the holder or any other person or corporation, or 
conveying any rights or permission to manufacture, use, or 
sell any patented invention that may in any way be related 
thereto. 

5. The use of this specification, whenever applicable, is 
mandatory on all procuring agencies of the army. 
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Proven TERRITORY 
| for comfort, convenience, service 


| No need to wildcat for a suitable hotel 
in Houston. The Rice, with its thousand 
rooms, is proven territory when it comes 
to comfort, convenience and service. 

Being in the middle of the Gulf Coast 
area, we are familiar with oil men and 
what they demand of a good hotel. The 
fact that so many of them stay here when 
in Houston is pretty good evidence that 
we meet the demand— in full! 


The RICE HOTEL 


1000 Rooms 


| HOUSTON 1 1 TEXAS 
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The World’s Best Gauging 
Tape 


‘““Challenge’’ 


for Engineering, Strapping and 
General Measuring 





tf Send for Catalog covering 
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The Petroleum Engineer Publishing Company, 
P. O. Box 1589, Dallas, Texas. 


Date 

Enter my subscription to The Petroleum Engineer from above 
date for one year, to be sent to me at address below, for which 
I hereby hand you (check) (cash) in the amount of $1.00 ($1.65 
in Canada). 
Name 
Company 


Title 

(To avoid delay, please do not fail to state your title.) 
Street or Box No. 
City State 


Country 

















vaporation System 
olves Gulf Coast 


oiler Water 
roblem 


By J. M. TOTTEN® 


HE urgent problem of securing suitable boiler water 

for drilling purposes in the Lake Barre, La., field has 
been solved by the installation of evaporators that pro- 
duce a distillate from the lake salt water. The resulting 
product has been used quite satisfactorily in the drilling of 
several wells in the district. 

The field, located along the Gulf Coast in the southern 
tringe of Louisiana, is situated entirely in marine waters. 
Despite this abundance of water, none of it is suitable for 
boiler use, a condition that has caused considerable expense 
and trouble in the region. A similar condition is very often 
encountered in the other fields lying amid the great number 
of small islands that dot the horizon of many lakes, bays and 
bayous, which divide this part of the state into a great patch- 
work of land and water. 

The water in this lake is quite brackish, and is therefore 
entirely unsuitable for use in steam boilers, as the salts con- 
tained in it would deposit scale coatings in them and cause 
over-heating of the boiler metal. Several water wells have 
been drilled, but the water so obtained is little better than 
the lake water. For a time, fresh water was brought from a 
long distance in barges, but this procedure was accompanied 
by many disadvantages. The cost of transportation proved 
high, and frequently salt water leaked into the barges, pollut- 
ing the fresh water. Stormy weather, also, prevented delivery 
of the water at scheduled times and occasionally caused costly 
delays in drilling operations. 

Apparently, the only remaining solution was to distill the 


Griscom-Russell Company, Dallas, Texas. 





A Bird's-eye View of Operations at Lake Barre, La., taken from 
the top of one of the rigs 


lake water in evaporators. This was a very logical answer to 
the problem, because for many years evaporators have been 
used on shipboard to produce good boiler water from se 
water. An evaporator is essentially a special form of boiler in 
which water is evaporated by steam heat instead of heat de- 
rived from the burning of fuel. These evaporators remove 
all the salt and other scale-forming impurities from the lake 
water. The resulting product is an ideal water for steam 
boilers. 

The evaporator plant, as used here, is essentially a two- 
effect one, consisting of two duplicate Griscom-Russell 
evaporators, together with the necessary auxiliaries, which 
include a G-R bentube section, that acts as an atmospheric 
type vapor condenser. A sketch accompanying this article 
clearly shows the working order of this plant. 

Boiler steam of 150 pounds pressure is throttled to 70 
pounds gauge at the inlet to the first-effect evaporator, where 
vapor at 27 pounds gauge is generated. This vapor is con- 
ducted to the tubes of the second-effect evaporator, in the 
shell of which is generated vapor at two pounds gauge pres- 
sure. The condensate from the evaporator tubes in both the 
first-effect and second-effect evaporators is trapped through 
a Corliss valve steam trap to a receiver tank. 

The vapor from the second-effect shell, along with the 
auxiliary exhaust steam passes through a steam separator and 
thence into the tubes of an at- 
mospheric type surface conden- 
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ser, over which the lake water is 
sprayed. 

The condensate gravitates 
from the condenser to the re- 
ceiver tank, out of which it is 
pumped to the fresh water stor- 
age. The storage tank, being cen- 
trally located, can supply dis- 
tilled boiler feed wherever re- 
quired. A flash line from the re- 
ceiver tank allows flash from the 
evaporator drains to pass to the 
condenser inlet. 
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Evaporators and Automatic Feeder. 
Evaporator Feed Pump in center 
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matic feeders maintain a constant water level in the evapo- 
rator shells, while the Corliss valve steam traps keep the 
evaporator tubes drained continuously. These devices make 
the plant almost automatic, only one unskilled attendant be- 
ing required. Spring loaded consolidated safety valves pro- 
rect the evaporator shells from excessive pressures. Large bot- 
tom blowdown valves are used to empty the shells of water 
and dislodged scale. A small amount of blowdown is con- 
tinuously drawn off through one-inch valves on the shells. 

A three-inch independent evaporator feed connection is 
supplied, through which the evaporator shells can be quickly 
filled when thermally cracking accumulated scale. A salino- 
meter pot enables density determinations to be made of water 
in the shells. The condenser is supplied with circulating water 
by a single-stage turbine-driven centrifugal pump, taking 
its suction directly from the lake and discharging through 
nozzles above the condenser. The duplex steam pump han- 
dling distillate is governed by the level in the receiver tank, 
being equipped with a steam valve that is operated by a float 
mechanism. 

The evaporators are unique in that the evaporating sur- 
face is scale shedding. When it is desired to crack off ac- 
cumulated scale, the tubes are caused to expand and con- 
tract suddenly by intermittent application of cold water to 
the outside and steam to the inside of the tubes. The tubes 
have a slight initial curvature, and as they expand this initial 
curvature is increased, causing the scale to flake off the tubes 
in a manner similar to the shedding of bark by a sycamore 
tree. Under the conditions encountered here, it is a good 
practice to crack off the scale approximately every eight 
hours. The surface condenser is also of the scale-shedding 
design and removal of the scale deposit is accomplished in a 
manner similar to that employed on the evaporators. 

This plant possesses many advantages. All of the compo- 
nent parts are of such size as to be readily transported from 
one location to another; the temporary nature of wildcat 
operations making this a vital requirement. It is possible to 
operate the two evaporators in parallel as single-effect units 
if a greater amount of distillate is required. The distillate 
produced is an ideal boiler feed and eliminates costly delays 
for the repair and cleaning of boilers and greatly prolongs the 
life of the steam boilers. 

This general district is quite picturesque and fascinating, 
because of its vast marshy lands and waterways. All travel, 
including transportation of materials, is accomplished by 
means of boats. Montegut, about sixty miles south of New 
Orleans, is really the last outpost of civilization, although it 
boasts of only a general store and post office. The land on 
which it is situated has at times been under four feet of 
water, brought in by terrific storms from the Gulf. 

Here The Texas Company has its warehouse and storage 
yards for the district. The warehouse is the general head- 
quarters of this division of the production company, and in it 


are the offices of the division superintendent and his clerical 
force. The storage yard contains all manner of oil well sup- 
plies, drill bits, drill pipe, valves, blowout preventers and other 
essential pieces of oil field equipment. A fleet of six fast power 
boats makes this point the base of their operations, and a shop 
is equipped to maintain these boats in first class condition. 
Another activity at this warehouse is the preparation of drill- 
ing mud and its distribution to the various rigs. 

Each season of the year has its particular pest with which 
to contend. In the early spring the bothersome deer fly puts 
in his appearance. A little later comes the sheriff fly, which 
feeds upon the deer fly. During the summer months hordes of 
mosquitoes besiege the workmen on the drilling rigs. Gnats 
are almost always in evidence. A weird contraption is used 
to combat these pests. A small engine, usually an old model 
Ford motor, is mounted on a stand, but in place of having a 
flywheel a two-bladed propeller is substituted. These fans are 
mounted on the derrick floor and the blast of air is directed 
on the workers. This is an effective means of driving away 
the mosquitoes and other pests, and without these fans work 
would be virtually impossible. 

The oil fields of the region are literally mounted on stilts, 
all of the steel oil well derricks, boiler houses and tanks being 
mounted on heavy piling under-timbers. These various neces- 
sary structures are connected together with narrow plank 
“catwalks,” which also carry pipe lines, gas lines and neces- 
sary flow lines. When wells are completed the steel derricks 
are removed, leaving only the platform and Christmas tree 
connections to make the location of producing wells. 

At Lake Barre, like in most of the other marine fields of 
Southern Louisiana, large tanks are provided for the storage 
of produced oil. Barges, capable of holding about 12,000 bar- 
rels of crude oil each, are used to transport the oil away. The 
barges are towed by sturdy sea-going tugs to the Gulf, 
whence the oil is delivered to waiting tankers that carry it to 
various refineries along the Gulf Coast. 

The above account of the way the oil companies have met 
drilling conditions is but one of the many interesting appli- 
cations of modern engineering and equipment in this unusual 
area. At Leesville, which may be reached by boat from Lake 
Barre through the maze of confused bayous and lakes, The 
Texas Company has a very unusual electrical installation. A 
complete power plant, consisting of two duplicate oil engine- 
driven generators, is located on a barge that is known as the 
“Energy” barge. The barge is tied up near the drilling der- 
rick and supplies all the power for conducting the drilling 
operations. The equipment and operation of this floating 
electric power plant was fully described in The Petroleum 
Engineer for May, 1931, in the article “Design and Oper- 
ation of an A. C. Diesel Electric Rig,” by H. F. Shepherd. 

The writer is gratefully indebted to L. K. Laney, consult- 
ing engineer of The Texas Company, for his kind assistance 
and the use of photographs. 
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Sketch showing lay-out and operation of the Lake Water Evaporation System 
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ee ee Cr. Trove Fe 1,858,500. METHOD OF AND ROTARY SOCKET 

ee ee ee ee ae ae FOR FISHING OBJECTS FROM WELLS. Franx J. 

signors to Hughes Tool Company, Houston, Tex., a as : ae 

; a eae : A HINDERLITER, Tulsa, Okla. Filed March 21, 1929. Serial 
Corporation of Texas. Filed Aug. 19, 1930. Serial No. 348,695. 24 Claims. (Cl. 294—102.) 
No. 476,300. 4 Claims. (Cl. 255—72.) Sie i is a eon = 











1. A core drill including a drill collar, a drill bit 1. The method of removing an object from a well with 


j ; ‘ a given tool which consists in lowering the tool in the 
thereon, said drill collar having an upwardly extending 


well to a position adjacent said object, forming a seal in 





sleeve thereon, a drive sleeve telescoping over said drill 


collar, an interior packing sleeve at the upper end of 
said drill collar, a vent connected with the outer side 
of said packing sleeve, and core-engaging means actu- 
ated by the relative movement of said collar and drive 


said well at said position, removing liquid from above 
said position to enable the hydraulic pressure in the bot- 
tom of said well to force said object free from the bottom 
of the well, and then raising said object from the well. 





sleeve. 


1,857,634. METHOD OF AND APPARATUS FOR 
AUTOMATICALLY RAISING LIQUIDS FROM 
WELLS. Epcar E. Greve, Bellevue, Pa., assignor, by 
mesne assignments, to Oil Well Supply Company, Pitts- 
burgh, Pa., a Corporation of New Jersey. Filed Dec. 
17, 1927. Serial No. 240,806. 13 Claims. (Cl. 103 


—233.) 


1. An apparatus for elevating liquids from a well in- 
cluding an actuating fluid pressure pipe having outlet 
openings arranged at different vertical levels therein, 
automatically operable balanced piston valves for con- 
trolling the discharge of actuating fluid from said pipe, 
said valves being actuated by the height of the column 
of the liquid in the well, and means for preventing the 
liquid being raised from entering the pressure fluid 





1,858,501. APPARATUS FOR CEMENTING WELL 
CASINGS. Frank J. HINberitrer, Tulsa, Okla 
Filed Sept. 25, 1929. Serial No. 394,951. 3 Claims. 
(€ l. 166—19.) 


1. In a device for depositing a sealing material ina 
well, a hollow member having a discharge opening, a 
sleeve on said member having an opening for registration 
with said discharge opening, a rod mounted on said 
sleeve, said elements being axially movable relative to 


each other, a drag shoe carried by said rod for engage- 
ment with the wall of the well, a latch for securing said 
rod and sleeve against relative movement upon the up- 


ward pull of said member, means effecting a registration 
of the openings by lowering said member after the rod 
and sleeve have been secured together, and a detent for 
latching the member and sleeve against relative move- 
ment when the openings are in registration. 


supply pipe. 








1,857,616. HYDRAULIC UNDERREAMER. Rev- 

1,858,215. CEMENTING PLUG. Rev- BEN Baker, Coalinga, Calif., assignor to Baker Oil 

BEN C. Baker, Coalinga, Calif., assignor Tools, inc., Huntington Park, Calif., a Corporation of 

to Baker Oil Tools, Inc., Huntington California. Filed Feb. 3, 1931. Serial No. 513,135. 6 
Park, Calif., a Corporation of Califor- Claims. (Cl. 255—76.) 

nia. Filed Nov. 19, 1929. Serial No. :. 


A tool of the character described comprising a bar- 
408,311. 3 Claims. (Cl. 166—13.) 


rel adapted to be connected at its upper end with a drill 
‘ , , stem, a pilot bit connected to the lower end of the barrel, 

1. A device of the character described ee . . ¢ 

. said pilot bit having a central passageway formed down- 

comprising a body adapted to be lowered . ; 

. wardly through its upper end and emerging adjacent the 
point of the bit, said barrel being formed with longi- 
tudinal passageways contiguous to its periphery extend- 
ing from the upper end of the barrel to a point adjacent 
the lower end thereof and in communication with the 
pilot bit passageway at the lower end of the barrel, the 

: P upper end of said passageways communicating with the 
against the inner surface of the casing . ¢ “. . 

gine = interior of the barrel at a point adjacent the upper end 

whereby the lower end of said casing will ; “4 ¢ 
b hed of the barrel whereby circulating fluid from the drill 
e seaied. ° . 
stem will pass through said passageways and lubricate 
said bit, and reaming means carried by the barrel and 
positioned intermediate the ends thereof. 








through a string of well casing, a nor- 
mally contracted expansible member car- 
ried by the body, means engageable with 
the lower edge of the casing to secure the 





body in its lowered position, said means 
acting to expand the expansible member 
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